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nl lilQUli BOAP TOR CLKAKIXa WoOL 

I|bUi ^x^Msnt liquid ao^p, for cleaning 
aad washing raw >;ikqoI« acoordiog ^ 
Moser, may be prepared by using a ket- 
tle in which the mass can be heated, bjr \ 
means of a steam tube opening, dlr^cUy 
into it. The kettle (holding 150 gallons) 
is first to be half filled with water, which 
is then to be heated, and 68 pounds of 
caustic soda of 42 B, and 125 pounds of 
oleine added to it. This soap is to be 
boiled thoroughly for twenty to thirty 
minutes with continued stirnng, and ft 
then ready for use, forming a Tery ho- 
mogeneous, so-called, soap-glue, of a sir* , -» 
upy consistency, and especially adapted 
for washing wool. Should the soap be 
required for fulling, an addition of son^ 
ammoniacal salt will be of adrantage, to 
be introeuced immediately before using. 
Instead of caustic soda^ which It is some- . 
times difficult to obtain, we may use or- 
dinary soda, salt, which is to be rendered 
caustic by leaching through fieshly 
burned and slightlv moistened lime. 
Even ordinary potash lye, (Stained from 
ashes, mixed with fresh quicklime, can 
be employed in this prepi^ration. ^-^ 
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INTEODUOTION. 

A Treatise on this particular Branch of Dyeing, (so little under- 
stood,) has long been wanted ; but no time has appeared to call for 
it so imperatively as the present ; when the introduction of more 
or less Cotton into almost all kinds of Woolen Goods, has become 
every thing but universal. 

The Dyer, in coloring for these low-priced fabrics, has got no 
small difficulties to contend with ; for the nominal price at which 
these spurious goods are sold, necessarily confines him to the strict- 
est limits of penurious economy, and prevents him from using those 
processes and materials which are applied at greater expense, but 
with better' success, on articles of a higher value. 

Again : he has to contend with the weak affinity with which 
Cotton retains the color, when subjected to the different processes 
of the Woolen manufacture ; more especially the operations of the 
Oil necessary in Carding, and the Alkali and Soap, with friction of 
the Fulling Mill, in the process of Scouring and Fulling. 

These are great obstacles, and have hitherto confined manufac- 
turers to a few colors of easy application, owing'to the inexperience 
of most Dyers in any method of surmounting them. 

That these difficulties can be overcome, is the subject-matter of 
the succeeding pages to show ; the object in placing them before 
Dyers and manufacturers being to make known and diffuse gene- 
rally a series of Operations and a variety of Substances, which, by 
their Effectiveness, Economy, and Expedition, are better calculated 
than any other processes I am acquainted with, to supply the wants 
of these low-priced fabrics, in the article of colors. 

EiCHARD Gibson. 



SECTION FIRST. 



GENERAL OBSERVATIONS ON DYEING RAW COT- 
TON, OR COTTON WASTE. 

It is scarcely the province of this work to moralize on the iniqui- 
tous practice of mixing Cotton with Wool ; and with a view of 
palming this spurious febric upon the public as Woolen Goods, 
yet justice compels us to say that it is a most fraudulent and fool- 
ish speculation. Though begun, in the first instance, by an indi- 
vidual or two, for the purpose of self-aggrandizement, and who had 
no regard either to uprightness of character or the principles of 
common honesty ; such is the nature of humanity, that, very soon, 
numbers were found to imitate and join them in the nefarious and 
dastardly business of deceiving and cheating their unsuspecting 
customers; until, as iniquity is similar to infectious diseases— one 
or two " scabby sheep have affected the whole flock ;" and now, 
what was begun in dishonesty by a few, is obliged to be continued 
from necessity by the many. 

Although it has, at the present time, become almost an universal 
practice among Woolen manufisujturers to adulterate their fabrics 
with Cotton, yet the universality of the crime is no excuse for the 
perpetration of it, or any cover for its villainy ; and however it 
may be winked at on account of its common occurrence, it stands 
before us in characters of bold relief as an enormous fraud perpe- 
trated upon those with whom honesty and fair dealing would be 
the best policy for us to pursue. 

But in despite of our moralizing, there is every prospect of this 
moral disease running on to its final consummation. We will, 
therefore, proceed to our appointed task as a matter of necessity, 
and endeavor to explain those processes and principles which 
bring us Dyers in as co-partners in this grand swindling concern. 

1 
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In Dyeing the*great oommeicial staple of Cotton, in the raw 
state, we seem to be performing an operation directly contrary to 
its nature, for it opposes to this forced and UTmaiuTol process, an 
obstinate aversion to receive or imbibe the liquid color, or the mor- 
dant intended for combination with it ; and when, by dint of ex- 
cessive boiling, it has been forced to absorb a certain quantity of li- 
quor, it retains it (by the contraction of its fibres,) with such tena- 
city, that no common draining or pressure will clear it from the 
liquor of a, Jirst operation sufficiently to enable it to receive the full 
benefit of a second. To this may be added the very feeble affinity 
of Cotton for coloring matters ; which seem, in most cases, only to 
combine with it through the intervention of a third substance, 
which acts as an agent or medium of connection between the two. 

These, then, are the principal opposing difficulties in the dyeing 
of Raw Cotton, which the Dyer will always bear in mind when at- 
tempting to color this refractory vegetable substance. 

Furthermore,' when the Cotton has been dyed, and that only by 
Tnain force, it requires such a length of time to dry it, and is so ex- 
pensive and dangerous by fire, in winter, that we are constrained 
to acknowledge our folly in attempting to perform that which Na- 
ture so plainly shows to be in direct opposition to her laws, I 
think, sometimes, if this poor, tortured article of a nefiwious manu- 
facture could but speak, it would talk to the Dyer and the Manu- 
fiujturer in this manner : — " You fools I do you think you can con- 
vert me into Wool by coloring ? Don't you know I have no 
natural affinity for color? You know you cannot wet me without 
violence in boiling, and then you cannot dry me without roasting ; 
so let me alone ! go away ! use Wool and act like sensible and 
honest men I" But we must waive this digression, and proceed 
with our subject. 

Having seen by the preceding remarks, that the causes operating 
against the easy and straightforward application of colors to Cotton 
(as compared with Wool,) are three, viz : 

1st. Its weak affinity ox feeble attraction for colors. 

2d. Its obstinacy in retaining water when once imbibed. 

8d. Its small power to retain colors when exposed to the action of 
external agents. 
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We have, therefore, to examme these careful! j in order to oome 
at the best plans and materials for producing the most desirable re- 
sults. 

1st. The first point to be considered in dyeing Cotton, whether 
in the state of raw material, in yarn, or in the manu&ctured fab- 
ric, is the difficuliy, or shyness with which it assumes color; but 
experience has taught us that it combines with some colors or col- 
oring matters, easier and more permanently than with others, and 
these are such substances as contain most astringency in their wa- 
tery solutions. 

From this it appears that Cotton has a stronger attraction or affini- 
ty for Tannin^ or the Astringent principle, than for any other sub- 
stance used in the processes of Dyeing. Hence the propriety of 
impregnating the Cotton with the astringent or Tannin principle 
previous to Dyeing, becomes apparent ; especially for dark colors, 
and all such shades as will bear this foundation. 

Yet this preliminary preparation of the Cotton cannot be consid- 
ered so much a Dyeing operation as a preparatory step to the suc- 
ceeding processes more properly termed Dyeing ; for the astrin- 
gent principle is not a Dye or Color, but only the Tneans or agent 
whereby a union is more readily effected between the article to be 
colored and the coloring matter. 

Many vegetable substances afford this indispensable article for 
Cotton Dyeing ; among them are roots, barks, shrubs, and the 
ligneous bodies of some trees, nut-galls, and a variety of other 
vegetable matters. Shumac and nut-galls, and also Divi-divi are 
chiefly used for yarn and cloth ; while catechu and cutch with (oc- 
casionally,) shumac, are the mediae for raw Cotton Dyeing. The 
use of this Astringent principle in the process of tanning leather is 
known to every one, from which, when pure and freed from all oth- 
er matters, it has derived its chemical name of Tannin. The pro- 
cesses of tanning hide, and the shumacking of Cotton are so simi- 
lar in object, that the latter might not inaptly be termed the Tan- 
nin Process^ to distinguish it from those operations which produce 
Colors proper. 

Those substances that are best for the Tannery are best for the 
Dye-house in this process ; price and quality of materials always 
taken into consideration. 



f 
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2d. When Cotton has been subjected to any process of Byang, 
whether to shumac^ mordant^ or partaally to color it^ we have 
seen that it is very difficult to drain ; and this liquor of the fiint 
operation, being carried into that of a different land in a second 
operation, either partially destroys the latter, or prevents it frcnn 
haying its full effect 

In order to obviate this difficulty, we must^ in dU cases^ and for 
aU Oohrs requiring two or more distinct liquors, free the Cotton as 
much as possible from the remains of the preceding dip. In some 
instances, simple but thorough draining will suffice ; in others, it 
will be necessary, even, to wash off and drain well. 

This purgation of the Cotton between the several dips, being of 
the utmost consequence, to produce qood colors, economically, 
these instructions will be repeated when giving the recipes, and 
treating of the several Colors separately. 

As Cotton absorbs Color the best when freest jfrom moisture, and 
will scarcely color at all when saturated with liquid (whether it be 
water only, or coloring liquor,) it follows, as a matter of course, 
that we cannot deprive it too much of its super-abundant liquor, 
before submitting it to a fresh Dyeing process. As the common 
mode of draining requires too much time, and never fairly effects 
the object, the most certain method is to expose the wet Cotton to 
the rapid motion of a Patent Extractor (so-called,) which never fidls 
to leave it in a proper state for the next operation. 

These machines are now in use at some establishments, and 
ought to be in every one where raw Cotton is colored ; they are 
not of much consequence in Wool-coloring, but for raw Cotton col- 
oring, they may be said to be indispensable, where economy and 
good colors are the objects to be attained. 

Sd. -We have now to ascertain the reason why th.e same coloring- 
matter or rather colors, placed oh- Cotton, cannot resist the action 
of those external agencies which remove them, as well as the same 
colors do when applied on Wool. 

This is easily answered and understood ; for the actual result of 
the Dyeing is different on the two materials : the one being only a 
mechanical Jiocation of the color on the Jibres of the Cotton; whilst 

« 

the other is a Chymical combination of it with the body of the Wool. 
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This difference accounts at once for the discrepancies observed 
when the two are exposed alike to the same tests (whether those 
tests be Chymical or Mechanical,) for in the operations of manu- 
&ctnring them together into one fabric, the colors on the Cotton, 
always suffer a greater deterioration than those on Wool : and also 
in the subsequent tvearBud exposure to the atmosphere and weath- 
er the Cotton colors disappear the first in almost all cases^ 

Submitted to any kind of tests, these remarks will be found to 
hold good ; the modes in which the Color arranges itself with the 
two substances being sufiGicientto account for the consequences we 
observe : for the one is merely aUached io^ whilst the other is co7?>- 
iined voiih the coloring matter. 

The inferiority in point! of endurance is the grand object of the 
Dyer to overcome, and can only be done, in the first place, by 
bringing the Cotton into a state for receiving and retaining Color 
(a quality it does not naturally possess,) by eitposing it to the Tan- 
nin process. 2. Then in a fresh liquor, submitting it to the mordant 
process, which is a solution of metallic or earthy salts. And final- 
ly subjecting it to the Dyeing process in another liquor, composed of 
such coloring matters as thai particular color requires ; taking care 
through all these processes to keep them isolated, so that no por- 
tion of one liquor shall be carried into the succeeding one, and this 
is to be consummated by draining, washing, and extracting be- 
tween the consecutive operations. 
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THE DYEHOUSB. 

Ths situation and construction of a Dye-house is of far more im* 
portance tlian most persons imagine, both in respect to economy 
and the production of good colors. Ninety-nine out of .a hundred 
of these hog-styess going by the name of Dye-houses, are no more 
calculated for the purposes of coloring than they are for jeweler^B 
shops; and in winter, especially, are not fit for either man or beast 
to be exposed in. 

It is not one of these dens that I am going to portray before you, 
but a place that shall be adapted to answer the purpose for which, 
it is intended. As each particular braijch of Dyeing requires a 
different internal arrangement and apparatus in the Dye-house ; I 
am only going to describe one that is expressly intended for the 
Dyeing of ra^ Cotton and the Wool that is to be manufactured 
with it^ into a mixed &bric. 

Haying ascertained that you have got head ^lA fall enough of 
water, then let the site of the Dye-hoiise buildings be as near the 
fectory as convenient^ but detached from it : let the Dry-house, 
Dye-house and Drug-room form one continuous building of brick 
or stone, (in sizt^ according to the quantity of work expected to be 
performed in it) At one end of it have the Dry-house, and aj; the 
other, the Drug-room; both these divided from the Dye-house 
proper, by partition- walls running up to the roo^ with door-ways 
into the Dye-house, and have the internal />rm of each room, a 
parallelogram, and not a square. 

Let the whole building be two stories high to the square of the 
roof; the Dye-house part, open to the roo^ with ventilators through 
it over each kettle or box ; the other two parts divided, each into 
two stories by an intermediate floor, the Dry-house part haying a 
slatted or open floor; the Drug-room a* close one. 

Let the whole building extend lengthways, east and west, if pos- 
sible, so th^t a platform for Drying the Cotton and Wool in fiivor- 
able weather, running the whole length of the building and sloping 
towards the south fix)m a level with the Dye-house floor, may re- 
ceive all the benefits of the sun's rays. 

Let a ^oor open from the Dye-house upon the platform, and 
other doors out of the separate rooms in other directions, to suit 
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convenience; give. plenty of light, especially into the Dje-houae, 
by haying a sufficiency of good-sized windows: provide for a good 
circulation of air in summer ; and for warmth in winter, by 
a good stove in the Dye-house. 

Under the floor of the Dye-house, have one main sewer lower 
than the bottoms of the kettles, into which conduct branches from 
each kettle, for running off the exhausted Dyes. Let the ground 
floors of these three rooms be all on one level, only in the case of 
the Dye-house, instead of being equally flat throughout, it must 
incline gently from each side to the middle, where a small open 
sewer running the whole length, will conduct the water from the 
floor, into the main sewer underneath. 

The kettles will be all of one capacity, and each capable of Dye- 
ing one hundred or two hundred pounds of Cotton, or three hun- 
dred pounds of Wool ; and will be three in number, arranged in 
one paralleron the longest side of the building ; to stand three 
feet high from the floor (the supply-water being above that height,) 
at equal distances from each other, and from the end walls, say 
three feet between their extreme circumferences. 

On the opposite side of the Dye-house, the scour-kettle and wash- 
box will be placed ; and the intermediate space will be occupied by 
the scrays, and other moveable apparatus, employed in the Dye- 
house for various purposes. It will be seen by this description, 
that the inside space of the Dye-house will be thirty-two by twen- 
ty-four feet, or seven hundred and sixty-eight square feet. 

Each kettle must be provided with a fake bottom, pierced with 
holes, or made of open-work, to rest about four or six inches above 
the real bottom : this is for the purpose of draining the Cotton or 
Wool more effectually, when the kettle is drawn off. No Dyeing 
vessel can be considered complete without this attachment 

light wood covers are also usefril, and sometimes necessary. At- 
tached to the kettle by its lower end resting on, and immediately 
over the inner edge of the kettle, is a sort of wide platform inclin- 
ing towards the kettle, from an elevation above and beyond it : 
this fixture is for throwing the Cotton upon, when it is necessary 
to preserve the liquor in which it has been Dyed. 

This draft is based on a calculation for three setts of machinery, 
or on the supposition of three hundred pounds of Cotton and 
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Wool being required daily ; althoufth it will do considerable more 
in cases of necessity : yet, in devising a Dye-house for only one 
sett of machines, it will be well to follow precisely the same plan, 
only, in all particulars, going on a smaller scale. 

To some who have not studied the nature of this kind of Dyeing 
in all its bearings, the idea of using three kettles may appear ab- 
surd. But those who kr^ow that raw Cotton requires two and even 
three different and dissimilar liquors to dye most of the colors, and 
that these liquors must be at a great strength, and furthermore, the 
longer they are kept (in many cases) the better they will color, 
will at once see not only the propriety but the absolute necessity of 
having a separate vessel for each liquor, in order to take advantage 
of every circumstance tending to improve the colors, or economise 
the expensive materials that produce them. I, therefore, call this 
arrangement of three kettles, a suit; for they certainly are more 
suitable to produce better colors at a vast deal less expense in the 
long run, than either one or even two do, as I will show by one 
example, and let that suffice. 

Take the best black, for instance : this requires three operations, 
viz. : the Tannin, Mordant and Dyeing processes ; all separate — 
now, with one kettle you have to throw away, each time you color 
a kettle-full, every one of your half-used liquors ; whereas, in the 
case of the three kettles you preserve all the liquors, and the next 
Dyeing you have only to use two-thirds the quantity of drugs, as 
in the first, and obtain a better color : so at three successive Dye- 
ings, the three kettle plan has the advantage over the one kettle, in 
point of cost, of one-third the whole amount, and so in all other 
matters connected with the economical use of DyestuflEs. 

We cannot dismiss this subject without drawing a comparison 
between the two methods of heating a Dye-house : one by a steam 
boiler, and the other by firing up the kettles separately. 

The idea most prevalent at present seems to be, that one very 
large kettle is better than two or more of medium size ; this notion 
prevails most among the small establishments, under the impression 
that it economizes labor and fuel, than which nothing can be more 
erroneous and absurd. Besides the loss sustained in Dyestufe — as 
before shown — ^it can be clearly proved that the first-cast or original 
outlay of capital is greater than would fit up such a Dye-house as 
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we bare described, when heated by steam ; mdqiendent of the loss 
afterwards sustained by applying the fire directly to the kettle. 

There are of these large copper kettles at some of the small fac- 
tories, that will cost, at present rates, eight hundred dollars * and 
I have seen some that have cost over a thousand. On this basis 
we will go to work with figures — ^those correct demonstrators of 
fiu^ts : — 

FIRST COST, BY HEATING WITH FIRE DIRECT. 

Copper Kettle, - - - - - - $1,000 

BnckWork, - - • - - - - 30 

Fire-place and Grates, 15 

Labor of Setting, &c., - 15 

Total, .-.-...- $1,060 

FIRST COST, BY STEAM-HEATING. 

• 

Boiler, ready for action, $375 

Three Dye-tubs, $30 each, wood, - - - - 90 
Scour-tub and Wash-box, do. - - - - 80 
Fitting up Steam-pipes, Ac, . - • - 110 

Total, $605 

Difference in favor of Steam, $455 

Thus it appears, by this statement, that a steam-heated Dye- 
house can be fitted up with two-fifths the less expense, than when 
fire is directly applied to one or more kettles. 

Concerning the regular or daily consumption of fuel on the two 
jdans, there needs but few words on the subject, as it is a well- 
known &ct to every one whom experience and observation has 
made acquainted with the effects of steam, that a body of water 
can be heated by it at two-thirds less expense than by fire direct 
The reason of this difference could be expkined on philosophical 
principles, if there was any particular necessity for it. 

The surplus steam can be used for a variety of purposes around 
the establishmenti where heat is required. 

2 
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The oonclQflion to which any one will iiaturallj come from ex* 
amining the above statement^ will be^ that when there are two or 
moie setts of machinery, heating by steam is deddedly the cheap 
est and best mode, on many accounts. 

We have only to substitute the words wooden tub in pkce of 
kettle, in reading this description, when we hare the proper ar- 
rangement of a Steam Dye-house. 

We have said about all that is necessary on the construction and 
arrangement of a Dye-house for this particular kind of Dyeing ; 
and have only to remark that it makes a strange contrast with the 
majority of the hovels disgracing that name. 

Nevertheless, this or similar plans, are not what they are, but 
what all Dye-houses ought to he constructed on ; therefore, this de- 
scription of a Dye-house is reconunended to the attention and dtudy 
of any one about to erect a new, or alter an old one. 

Some, no doubt^ will think it worth while to follow its leading 
features, whilst others, " wiser than that which is written," may 
disregard it altogether. The best thing we can do in their case is, 
to leave them in the quiet possession of their errors. 



PARTICULAR DIRECTIONS FOR DYEING. 

Supposing, now, that we have got a Dye-house of the best con- 
struction and arrangement for performing the business in the most 
satisfactory manner, we have next to describe the making of the 
Dyeing liquors, and the treatment of the Cotton in the act of 
Coloring. 

These things, being of the first importance, cannot be too forci- 
bly pressed on the attention of the Dyer, as on him mainly depends 
the good success of the Dyeing. 

The most important consideration, in preparing the Dyeing 
liquors, is to have them clear^ and perfectly free from sediments or 
loose Dyestuflfe, when ready to receive the Cotton or Wool : — ^the 
best means of insuring this result, is to employ either the solid or 
Uquid extracts of the Dyestu£& ; but as these cannot always be 
come at, and drugs in the rough state have to be used instead, the 
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nietbod of znanaging th^se, with the view of producing similar re- 
sults, is to mix the chipped and ground articles together^ before 
bagging them, and not to throw any of the ground stufib loose into* 
the kettle, notwithstanding a common practice to the contrary. 

Let the &bric of the bags be open enough to allow of the color 
passing freely^ without letting any of the ground stuflb work through 
it into the liquor. 

In filling the bags, leave room enough for the Dyestuf^ to mov& 
about in^ whilst boiling. 

Some drugs give out their color quicker than others ; but some, 
require more than two hours boiling, if properly managed. 

In using extracts solely, the liquor is ready for use as soon as. 
they are dissolved. 

When Ghymical salts, otherwise Mordants, have to be used in 
the Dyeing liquor, (such as sulphate of iron, Ac.), note that these 
are not put in before the bags containing the rough Dyestufib are 
withdrawn from the kettle ; but if an alkali is to be used, put thai 
in during the boiling of the bags, as it facilitates the extraction of 
the color. 



TBEATMENT OF THE COTTON IN THE DYEING 

OPERATIONS. 

Having withdrawn the bags from the kettle, all is now ready 
for commencing operations. Shake down and open the Cottoni 
well, in front of the kettle, then heave it in as expeditiously as pos- 
sible, (the liquor boiling at the same time,) then break up well with 
the levers, and get the whole thoroughly wet as soon as may be: boil 
an hour, in order to be sure that the whole is completely impregnated 
with the liquor. Here observe, that Cotton requires no more boil- 
ing in the processes of Dyeing, than what is sufficient to imbue all 
parts of it evenly and completely with the Dye; the &ct is, that 
it combines with the Tannin^ Moidant or coloring matter better at. 
a temperature fsir below « boil heat, than by boiling ; and it is only^ 
because it will not wet without it in the first instance, that an j 
great amount of boiling is necessary ; but there is one circumstance 



20 

connected with raw Cotton Dyeing, which must not be overlooked 
or slighted; that is, it reqaires time or age in the operations: it is 
of far more importance to give time in the liquors than it is to boil 
it in them. The truth is, it must have a great length of time for 
exposure to the liquors, as it takes up the coloring matters only 
slowly under any circumstances, but always under a boil, better 
than with it : it is, therefore proper, nay necessary, that the Cotton 
be left in the liquor all night, yet when this is not practicable, then 
let it remain immersed not less than six hours. Before proceeding 
to any second operation, I again repeat, make sure that the Cotton 
is as free from the preceding liquor as possible, and all the flakes 
well shook out before again immersing it in another bath or liquor. 
Let this be the case always, and for all colors. 

There is another point in Dyeing, which it is imperative on us 
to observe, viz.: the quantity of Cotton to expose in a kettle at one 
time. Attention is particularly called to this question, from the 
fact that it is a universal practice to cram or stuff as much into the 
kettle as can possibly be forced into it, and the consequence is that 
it is not Dyed at all — ^merely stained — with more shades of color 
than there was in the Iris-colored coat of the beloved son of Jacob, 
but devoid alike both of beauty and durability. 

This practice of overcharging the kettles, cannot be too much 
reprobated, as it turns out in its results a mere mockery of Dyeing. 
Therefore, in all colors, but more especially for light ones and such 
as strike quickly, give plenty of room in the kettle ; let the boil 
be able to rush through and through it, or the liquor float every 
fibre of it 

It is a very bad practice to crowd Wool in the kettle, but it is 
much more so to crowd or cram Cotton. 

You will, therefore, proportion the quantity of Cotton to the size 
of the Dyeing vessel, reckoning, whatever may be the capacity of 
the latter, that one-half for light and two-thirds the quantity for 
dark colors of the Wool that a kettle will Dye comfortably, is the 
proper quantity of Cotton to color in the same vessel : taking a kettle 
that is roomy enongh for three hundred pounds of Wool, then two 
hundred pounds, for dark colors, and one htmdred and fifty pounds, 
for light ones, of Cotton, is the proper charge : this proportkm not 
to be exceeded, jdl opinions to the contrary, notwithstanding. By 
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following these directioBS, economical, good and permanent colors 
can be obtained, bat bj persevering in an opposite, and, at present 
senseless course, we ean expect no less than a waste of Dyestuffis, 
without producing any desirable results. 



THE EECIPES. 

System and Simplicity in the operations and materials of 
Dyeing, are absolutely essential for conducting the business with 
ease and certainty. Where there is neither a regular plan with 
the processes, nor a certitude in proportioning the quantity or kinds 
of the materials, we may be sure that it can be no other than a 
chance enterprize, at all times uncertain in its results. 

Certainty, System and Simplicity are the grand desiderata 
connected with Dyeing ; and with these in view, the following 
recipes are arranged on a regular scale, descending from the light- 
est to the darkest shades ; and for producing them, the smallest 
number and the most eflScient materials have been selected. 

These formula are the condensed results of much experience, 
and have been chosen as the best specimens out of many others, 
which of themselves produce good colors. 

Having long practised with them, and given the preference to 
them before all other recipes, on acc(*unt of their simplicity, cer- 
tainty and effectiveness, they can be fully depended upon for the 
accuracy of their results. The standard or calculation of the drugs 
employed is based, in each case, on one hundred pounds of raw 
Cotton ; therefore, in Dyeing any larger quantity at once, the 
weight of all the Dyestuflfs will have to be increased in the same 
ratio. 

There will be observations attached to such of them as require 
any departure from the general mode of Dyeing; and in several 
instances examples will be given of producing the same color by 
different methods and materials. 

For the plan of working these recipes, you will consult the pre- 
ceding pages, under the heads of " General Observations on Dye- 
ing Eaw Cotton or Cotton Waste," page 9, and " Particular Direc- 
tions, for Dyeing," page 18. 
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In publishing these valui^ble memoranda, some persons who 
liave labored a little in Dje-houses, and who think they are Dyers, 
because they can distinguish one kind of DyestiifF from another, 
and can handle the apparatus used in coloring; may, through 
their ignorance and shortsightedness take umbrage, and stigmatize 
the author as a mean, unprincipled scoundrel. Tor thus exposing 
the secrets of their craft. 

We want a few words with these fellows, for we have heard 
Xheir remarks. We want to tell them that they have " neither 
part nor lot in this matter," for we know very well that ignorance 
is ever tenacious of the little that it knows, and makes a secret and 
a mystery of the most trivial circumstances. God help you, poor 
devils, you may well be irritated and afraid of your knowledge be- 
ing made too public, for it's very little that you know ; therefore, 
be sure and hold fast to it, or you will lose it altogether. 

But don't be alarmed without a cause : none of your knowledge 
wiU be placed before the public in this little volume. All that it 
•contains is the sole property of its author — ^the fruit of his own 
ideas, his own experience and untiring perseverance ; and he, poor, 
.simple fool, thinks he has a right " to do what he will with his'own." 

However, he will presume to exercise such a right ; and in giv- 
ing nothing to the world but what is the result of his own experi- 
ence and discoveries, he willingly assumes the r^ponsibility of 
standing or falling in the estimation of those men, whose knowl- 
edge of the constitution and combinations of the Dyestufe, their 
masterly and talented method of managing them, may be termed 
the only real Dyers ; and these, thinking with the author that the 
more light is thrown upon the business, the more will its best in- 
terests be served, are the true and only judges of the propriety of 
the act ; to whose decision this little volume and the reputation of 
its author are most cheerfully submitted. 
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THE RECIPES. 

Syakmatie Arrangement of the Colors — According to their Natural 

Order. 
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SIMPLK COLORS. 

Yellow, Red, 



Blue. 
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COMPOUKD COLORS. 

Aurora, * Green, Purple. 
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Brown, 



TRIPLE COLORS. 

. Olive, 




Black. 



MINOR COLORS. 



Fawns, 



Drabs, 



Slates. 



Tms table comprises every color, arid every distinctive variety 
of artificial color, artistically applied in Dyeing or Printing : no 
matter whatever the fabric may be with which they are combined ; 
this classification stands good in all cases ; for it is an Elementary 
system, .the foundation of the science of colors, and the regulator 
of their application in the art of Dyeing. 

It is ^ system of colors ; as perfect in all its parts as the law of 
Nature which governs it is perfect and immutable. 

The systems of Botany, Geology, Ornithology, Ac., are not more 
clear, simple or decisive than this. 

Its various connections and combinations can be exhibited with 
all the certainty of mathematical deductions. 

This " system of colors" is folly illustrated in my treatise on 
the "System and Science of Colors," in this volume, wherein the 
author does not claim it as his system, although he has been the 
first to point it out as a system existing in Nature for all eternity. 



u 




This color is the most common of any on raw Cotton^ and manj 
and diyerse are the ways in which it may be colored. A few of 
these will be illustrated as follows : 

Example Fibst. 

First Process and First Kettle-JuU. 

Shumac, 25 lbs. 
Catechu, 15 " 
Logwood, 25 " (Chips.) 
Mix, bag, boil and withdraw, as described in " Particular direc- 
tions for Dyeing ;" which see. Then add 

Sulphate of Copper, 5 Iba 
Now enter the Cotton as before enjoined, which you must always 
bear in mind. 

Boil one hour, and let it remain in all night Next morning: 
take out the Cotton and add to the liquor 

Logwood, 55 lbs. 
Soda Ash, 7i " 
Boil an hour, withdraw the bags, and stay the boil ; then give 

Sulphate of Copper, 5 lbs. 
When this is dissolved, and the foaming of the liquor has ceased,. 
enter the Cotton ; handle well, and simmer a little. 

Let it remain in all night, and in the morning heave it out, and 
save the liquor for another Dyeing. 
This is on starting a new liquor. 



SECOND DYEING IN THE SAME LIQUOR. 

Shumac, 16 lbs. 
Catechu 10 " 
Logwood, 15 " (Chipped.) 
Mix, bag, boil an hour, withdraw the bags, and then add 

Sulphate of Copper, 24 lbs. 
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Enter the Cotton, as before, boil an hour, and let it remain two 
or three hours in the liquor (or six if convenient ;) then heave out 
and give the liquor 

Logwood Chips, 50 lbs. 
SodaAdi, - 6 " 

Boil an hour, then withdraw the bags, give 

Sulphate of Copper, 5 lbs. 

Ke-enter the Cotton, as before, in first Dyeing; let it stay in all 
night ; take out the Cotton in the morning, and save the liquor of 
the kettle for further use. 

This mode of coloring is calculated to go on ad infinitum : Dye- 
ing in the same liquor continually, provided it is kept free from 
the loose Dyestuffs. 

A variation may be made in this recipe, by substituting ten 
pounds of Fustic in place of fifteen pcMl^ds of Shumac, and its ef- 
fects will be about the same. 

Proceed in the subsequent Dyeings as prescribed for the second 
Dyeing ; and although the first and second Dyeings will not be so 
good as the succeeding ones, the liquor will improve by dge and 
use, and give colors to your safis&ction. 



ANOTHER METHOD. 

First Dyeing and First Process. 

To a vessel of clean water, add the following drugs : 

Shumac, 25 lbs. 
Catechu, 15 " (orCutck) 
Logwood, 60 " (Chipped.) 
Proceed by mixing the Shumac and Logwood chips together be- 
fore bagging them, then boil them an hour or an hour and a half; 
withdraw the bags and add 

Sulphate of Copper, 5 lbs. 
Enter the Cotton, i|nd boil till it is thoroughly saturated with the 
liquor : stay the boil and let it remain in the kettle all night. 

In the morning take out and let the Cotton drain as long as pos- 
sible, in order to air or age. 
Save the liquor of the kettles for further use. 
4 
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Then to another vat of fresh cold water, give 

Sulphate of Copper, l^lba 

Sulphate of Iron, 3 lbs. 

Pyrolignate of Iron, 6 or 8 pints. 
Enter the drained Cotton into thia as expeditiously as possible; 
handk, or break it up well, and let it remain in this two or three 
hours, or even all night, if found ODnvenient ; after taking it out of 
4ihis solution, allow it to remain draining as long as time will admit 
of before washing it, as the color gains both in solidity and perma- 
nence, by lying some time in the iron. K pinched for time, you 
may heat up the iron liquor kettle to near a boil ; then enter the 
Cotton, and let it remain about an hour, and take it out. This is, 
occasionally, a little more expeditious than employing it cold, and 
some Dyers may prefer it Empty the kettle with the Cotton in 
it ; then after it has drnini> thoroughly, run it up again once or 
twice with water to wash oft 

Empty the iron liquor vessel every time, or certainly not finish 
in it more than two or three times, but it is the safest to have a 
ftesh liquor each Dyeing. 



SEOON^D DYEING IN THE SAME LIQUOR. 

First Process, 

To the first Ifquor of the preceding Dyeing, add 

Shumac, 20 lbs. 

Catechu, 10 " (or Cutch.) 

Logwood, 60 lbs. (Chipped.) 
Treat these Dyestuflfe as before, and then add 

Sulphate of Copper, 4 lbs. 

Boil the Cotton an hour, and let it remain in the liquor six 
hours at least : all night if convenient. 

In the morning finish oflF in the iron liquor, exactly as presorib- 
ed for the first Dyeing. 

After the first Dyeing (in this method,) the succeeding ones may 
be Dyed off in one day, by entering into the iron liquor in the lat- 
ter part of the afternoon, and letting the Cotton remain in the cold 
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liquor over night : but a little experience and common forethought 
will indicate the best and most, expeditious mode of procedure, 

N. B. It is optional whether you use any Soda Ash in the first 
liquor, or not 

This method of Dyeing resists the Pulling mill better than the 
first example. 



THIRD EXAMPLK. 

Tannin Process, 

Fustic, 10 lbs. 

Catechu, 10 lbs. (or Outch.) . 

Sulphate of Copper, 2} lbs. 
DissoLTs all together; enter the Cotton, and boil as usual; let 
it remaitr in all night : in the morning take out and drain effectu- 
ally by the Extra/ctor. Save the Tannin liquor. 



Mordant Process, 

Bichromate, of Potash, 5 lbs. 
Sulphate of Copper, 5 lbs. 
Enter at a boil-heat, and let it remain in two hours : take out' 
and drain well ; then wash off thoroughly, use the Extractor. 
Shake the Cotton loose in front of the kettle, and thenproced to the 

Dyeing Process. 

Logwood, 75 lbs. \ r«i.:^« 
Fuitic, 5 " f^^'P"' 

Treat the Dyestuffi as in the preceding examples ; then add 

Sulphate of Copper, 1 J lbs. 

Enter expeditiously at a boil-heat, handle well without boiling. 
Let it remain imtil deep enough in shade. 

This is the softest, most velvety, fastest and most beautiful black 
that can be Dyed on Cotton. 
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OLIVE, 

This color appears to be a composition of Black, Brown and 
Green, combined in different proportions, as its shades happen to 
incline towards either the Brown or the Green : it occupies the inter- 
mediate space between Black and Brown, in this arrangement of 
the colors. It comports itself into three distinct varieties or shades, 
namely : Olive proper, or the real Olive ; Brown Olive, and Green 
Olive, knovm as such in Wool Dyeing/ 

The latter may be considered in Dyeing as a composition of 
Black, Brown and Green ; the Green prevailing : the true, or real, 
or pure Olive, (which is the standard shade,) is an equal union of 
the Black, Brown and Green : the Brown Olive is composed of the 
same colors, with the Brown in excess. 

In Dyeing these different shades or varieties, you incline them 
from the pure Olive towards the Brown, JDy using more Cutch (or 
some red-giving substance ;) and towards the Green, by using less 
Fustic (or some yellow-giving substance,) and less Cutch. 

This color ranks next to Black, in depth or intensity of hue : it 
is a very heavy color, and requires much Dyestuff to produce it 
.upon Cotton. 

Ther^are different methods of Dyeing it, of which examples will 
be given. 



riRST DYIING. 

Catechu, 25 lbs. (or rather Cutch.) 
Fustic, 60 lbs. (Chips.) 
Logwood, 25 lbs. (Chips.) 
Tbsat the Dyestufb in the manner described for Black ; then 
add of 

Sulphate of Copper, 5 lbs. 

Enter the Cotton and boil, &o^ as usual ; let it remain in the 
kettle all night, if possible : then take out and allow it to drain 
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and air thoroughly : in the meantime strengthen the liquor by 
boiling out the following drugs : 

Fustic chips, 10 lbs. 

Logwood chips, 5 lbs. 

Cutch, or Catechu, 5 lbs. 
Withdraw the bags, and dissolve in the liquor, separately : 

Sulphate of Copper, 2 J lbs. 

Soda Ash, 5 lbs. 
Having opened and aired the Cotton well, and allowed the foam- 
ing of the liquor to cease, enter the Cotton quickly, at a boil : han- 
dle smartly, and in half an liour check the boil, and let it remain 
in the kettle as long as time pennits. , 
Save the liquor for further use in subsequent Dyeiogs. 



SECOND DYEING IN THE SAME LIQUOR. 

Cutch, 20 lbs. 

Fustic, 40 " 

Logwood; 20 " 
Treat these as in all previous cases have been described, then 
add 

Sulphate of Copper, 5 lbs. 
Enter the Cotton, handle and boil, till thoroughly saturated with 
the Dye : let it remain in the liquor six hours at least, or as much 
longer as circumstances will permit: then heave out and give 
plenty of time for thorough drainage and airing ; and in the inter- 
im boil up for an hour or an hour and a half. 

Fustic chips, 10 lbs. 

Logwood, 5 " 

Cutch, 5 " 

After these are boiled out and the b^ withdrawn, dissolve 
separately — 

Sulphate of Copper, 2^ lbs. 

Soda Ash, 5 '' 

Then introduce the Cotton as before, at a boil, with smart hand- 
ling, for half an hour : let it remain here a sufficient time, when it 
is finished. ' 
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In subsequent Dyeings proceed secundum ariem. 

By preserving this liquor, you can color without shifting the 
kettle for a long time ; taking care always to keep it free from 
sediments and loose Dyestuffs. 

It is to be observed here that in Dyeing both Black and thi& 
color, that an indiscriminate use has been assigned to Gutch and 
Catechu ; the reason is, that at the present time, and for a long 
while back, there has been such an adulteration of Cutch, on ac- 
count of its scarcity, that in «many instances the Catechu has con- 
tained more Tannin, or the Astringent principle in it, than there 
was in the Cutch, consequently makthg it the better and cheaper 
article. 



AKOTHIR METHOD. 

Tannin Process, 

Cutch, 25 lbs. 
Shumac, 15 lbs. 
Sulphate of Copper, 5 lbs. 

The Shumac should be separately boiled, and its clear liquor 
(devoid of sediment) added to the Cutch liquor and Sulphate of 
Copper. Enter at a boil, and keep it so for a sufficient time to wet 
the whole, and let it soak in the liquor as long as possible. Take 
out the Cotton, and pr^erve the liquor for other Dyeings. 

Deprive it of its liquor left by the draining, by putting into the 
Extractor : shake down in front of the kettle. 



Mordant Process. 

Bichromate of Potash, 5 lbs. 
Bisulphate of Copper, 2i lbs. 

Enter the Cotton into this solution at a boil-heat, and handle 
well for a short time ; let it remain two hours at least : take out ; 
wash G% and then use the Extractor. If you have vessels enough 
you may save this liquor ; only drawing off a little of the bottom 
to carry out the sediment before usiog it a second time. 
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Dyeing Process, 

Logwood chips, 25 lbs. 
Fustic chips, 50 lbs. 
Boil these two hours; withdraw the bags, and add 

Sulphate of Copper, 2 J lbs. 
Enter the Cotton (well shook over) at a boil heat, as quick as 
possible ; handte well, and let it renxain as long as possible. 

This is decidedly the best, although the most tedious and expen- 
sive of the two operations. But its pemxanence can at all times be 
relied upon, and the ease with which it is afterwards worked in the 
process of manufacturing, sufficiently compensates for the little 
extra trouble and expense in its production. 
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This color, when properly Dyed, is the most permanent and in- 
tense of any that can be produced on raw Cotton. When Dyed 
by the best methods, it keeps continually growing deeper and 
richer by age, and after having been Dyed a month, will be found 
to have improved greatly ; exposure to the atmosphere, and the 
processes of manufacturing, always producing beneficial effects upon 
it : for these reasons, it is one of the most desirable colors for Cot- 
ton and Wool goods. 

The above good qualities are due to the materials with which it 
is Dyed ; and all colors, into whose composition any of these ma- 
terials enter, partake more or less of these desirable features which 
distinguish the Brown. 

For instance, the Chrome Black, the Olive and other colors. 
Dyed with a portion of Cutch and Bichromate of Potash, (or with 
either of them, independent of the other,) are more permanent than 
if Dyed without their aid : for both of these materials have a great 
affinity for Cotton, and the colors produced by their assistance are 
remarkable for their durability and beauty. 

We should, therefore, employ these materials in all cases where 
the nature of the colors will admit of their application. There is 
quite a variety of the shades of Browns, but they are mainly cover- 
ed by two or three separate and distinct peculiarities : the Dark 
Brown, Bed Brown and Yellow Brown, generally known as Snuff 
Brown : these can all be produced chiefly by a variation in the 
relative quantities of the different materials for Dyeing Brown. 



EXAMPLE FIRST. 

First Process and First Kettle-Full 

Cutch, 25 lbs. 
Logwood chips, 25 lbs. 
Fustic chips, 25 lbs. 
Bag all these and boil two hours, then withdraw the bags, and 
add Sulphate of Copper, 5 lbs. 



83 

Enter the Cotton at a boil, and continue it until the whole is 
saturated with the liquor : let it stay in the kettle all night 



Second Operation. 

In the morning take out and let the Cotton drain well, and then 
shake over, whilst in the meantime you strengthen the liquor by 
boiling up Cutch, 25 lbs. 

Sulphate of Copper, 5 lbs. 

Re-enter the Cotton, and boil gently for half an hour ; then let 
it remain as long as convenient. 

You may omit the Fustic in this recipe if you think proper; but 
it gives considerable more body and tone to the color ; however, 
the use or omission of thjs article is optional, as it does not affect 
the general character of the color. 

You may also use or not, for the purpose of varying the shade, 
Soda Ash, two or three pounds, in the last operation of Dyeing : 
or you may substitute Hematine for Logwood chips, in the pro- 
portion of one pound of the first, for four or five of the latter article. 

Save this liquor for continual use, as the older it is, the more 
used, the better it colors. 



SECOND DYEING. 

First Process. 

To THE liquor of the former Dyeing, add 

Cutch, 25 lbs. 

Logwood chips, 25 lbs. 

After boiling these for an hour, then add 

Sulphate of Copper, 3 lbs. 

Enter the Cotton and boil until thoroughly wet with the liquid, 

and let it remain as long as possible : take out and drain as long 

as time will allow : in the mean time boiling up 

Cutch, 25 lbs. 

Sulphate of Copper, 4 lbs. 
5 
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Be^enter the Cotton and proceed to handle it and simmer for a 
short time ; then let it remain all night in the kettle. 

By this method a kettle-ftdl each day may be comfortably got 
off: always entering the last time, late in the afternoon, and giving^ 
it a chance of taking up all the color, by keeping it inHhe liquor 
all night 

For all the dark, heavy, saturated colors, you cannot be too par- 
ticular in giving them plenty of time in the liquors, so that they 
may have a fidr chance to imbibe as much color as tiiey can com- 
bine with. Give them also as much time between the operations 
as possible, so that ihey may drain and air well. You cannot be 
too particular on these points, as the beauty, depth and durability 
of the color depends in a great measure on these circumstances. 



another method. 

Chrome Brown. 

Tannin Process — First Process and First Dyeing, 

Quercitrine, 5 lbs. 

Hematine, 5 lbs. 

Cutch, 25 lbs. 

Sulphate of Copper, 5 lbs. 
Dissolve all these ingredients together, and then enter the Cot- 
ton at a boil, continue boiling ^or an hour, or an til the whole i& 
thoroughly impregnated with the liquid: let it remedn in the liquor 
two hours; take out, and allow it to drain and air as long as time 
will admit; in the interval, dissolve in the same liquor 

Cutch, 26 lbs. . . 

Quercitrine, 2i lbs. 

Hematine, 2^ lbs. 

Sulphate of Copper, 2 J lbs. 
Re-enter the Cotton into the kettle, boil an hour and leave in 
the Cotton all night. 
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Mordant Process. 

Take out the Cotton, and save the Cutch-liqnor for other Dye- 
ings : drain the Cotton and extract all the Cutch-liquor from it ; 
then make a &esh bath with 

Bisulphate of Copper, 2 J lbs. 
Bichromate of Potash, 5 lbs. 

Enter at boil-heat, and let it remain two and a half hours : heave 
out and air well before w^hing off. If the Cutch is not of the 
very best quality, use ten pounds more than specified above in the 
first operation, and five more in the last operation of the Tannin 
Process. 



SECOND DYEING IN THE SAKS LIQUOB. 

Tannin Process, 

Cutch, 50 lbs. 

Hemantine, 5 lbs. 

Quercitrine, 6 lbs. 

Bisulphate of Copper, 5 lbs. 
D:(ssoLVX all together ; enter the Cotton at a boil, which continue 
for two hours : then lay it down in the liquor for the night: in the 
morning take out ; drain well and extract : shake over the Cotton 
and then finish in the 

Mordant Process, 

Bichromate of Potash, 5 lbs. 
Bisulphate of Copper, 2^ lbs. 

Enter briskly at a boil heat, and handle well ; let it remain in 
this two and a half hours, then take oat and save your Chrome- 
liquor (if you think proper): after airing awhile wash the Cotton 
for drying. 

Tou may vary the shade of this Brown, by omitting the Bisul- 
phate of Copper in the Mordant process ; although it gives a more 
solid and intense color when used : the redder the shade is wanted, 
the less Sulphate of Copper and the more Bichromate of Potash 
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must be used. If the shade is required to be light and yellow, or 
a cinnamon color, use more Cutch and Queicitrine, or a body of 
Fustic and no Hematine or Logwood, and finish off with Bichro- 
mate of Potash alone. 

If the shade be wanted deep and full, give more Hematine and 
Cutch, and finish with both the Bichromate of Potash and Bisul- 
phate of Copper. The quantity of Cutch allowed above, is only 
for a medium Brown. 

Your own judgment ought to dictate to you the best methods of 
hitting any particular shade or pattern, after studying this standard. 



Anotheb shade may be obtained by the following method. 
To the liquor of the former Dyeings add 
Cutch, 25 lbs. 
Quercitrine, 10 lbs. 
Hematine, 5 lbs. 
Sulphate of Copper, 2 J lbs. 
Enter the Cotton at a boil, and treat it as usual ; after two hours 
and a hal^ take out, drain and air : strengthen the liquor with 

Cutch, 25 lbs. 
Quercitrine, 5 lbs. 
Hematine, 5 lbs. 
Sulphate of Copper, 2 J lbs. 
Ee-enter, handle and boil the Cotton an hour, stay the boil and 
let it remain in the kettle all night 

Lithe morning take out; save the Tannin liquor; drain and 
extract the superfluous liquor from the Cotton, then shake it dowa 
for finishing. 



Mordant Process. 

Bichromate of Potash, 6 lbs. 

Solution of Muriate of Tin, 2 or 8 pints. 
Enter quickly, and handle lively at a boil-heat ; then leave it in 
the liquor for two hours and a half; take out, wash and dry. 
It is optional whether you use two or three pounds of Sulphate 
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of Copper, or the same weight of Potash-sulphate of Alumina in 
the Mordant; they merely serve to give another tone to the color, 
and are not essential to the Mordant. 

It is to be borne in mind, that too much of any of these other 
salts be not given so as to overpower the Bichromate of Potash, 
and prevent it from having its due effect upqn the Cutch, which is 
the most important part of this color. 
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This color is seldom used alone^ or, in other words, as a plain or 
body color, in the description of goods ta which the branch of Dye- 
ing we are treating of, belQngs ; as very few persona oould be Ipund 
who would of choice wear a pair of green pantaloons: but when 
printed upon with a small figure and deep colors, it makes a mode- 
rate style of fitncy wear, but only in demand at intervals. 

Its best effects ate in mixtures along with other colors with 
which it contrasts .well, throwing into the whole combination a 
great deal of vivacity and harmony. 

An example or two of the different plans on which it can be 
colored, will be given, leaving its dissimilar shades to be come at 
by the judgment of the Dyer, who will know that by using more 
or less Fustic or Logwood, (or otherwise of any other kind of Blue 
and Yellow coloring matters,) he will obtain lighter, or darker, or 
deeper hues : and by the relative proportion of one to the other, 
he will get Bluer or Yellower shades, according to his wish, or to 
the pattern required. 

This color is moderately fast When properly and carefully 
Dyed, it will stand the operations of manu£Eicturing and the Full* 
ing Mill very well, but steaming affects it considerably : in other 
respects it is good. 

In the deep shades, a little Cutch, Catechu, Shumac, or any other 
Astringent matter, either given alone as a Tannin operation, or 
used with the coloring liquor, serves to increase its permanence, 
and enables it to resist the steaming better than it otherwise w;ould 
do. In fact, Shumac can be used very liberally in any of its 
shades, as it helps in giving the Yellow. 



EXAMPLE FIRST. 

First Dyeing, 

Shumac, 10 lbs. 
Fustic chips, 80 lbs. 
Logwood chips, 20 lbs. 
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Bag all these together, and boil one and a half or two hours ; 
then take out the bags, and add 

Sulphate of Copper, 5 lbs. 
Enter the Cotton and boil an hour, or until the whole is fairly 
and evenly colored ; let it lay four hours if you can, then take out 
and strengthen the liquor by boiling up in it 

Logwood chips, 10 lbs. 
Fustic chips, 20 lbs. 
After withdrawing the bags, add separately and gradually 
Soda Ash, 5 to 7 J lbs. 
Sulphate of Copper, 2i to 5 lbs. 
Re-enter the Cotton after these have dissolved and the liquor 
has ceased foaming ; give it a slight simmer, with lively handling 
for half an hour, and lay down in the kettle all night. Next 
morning take out and save the liquor for further use. 

The second and subsequent Dyeings may be done by the follow- 
ing formula. 

Ijogwood chips, 20 lbs. 
Fustic chips, 30 lbs. 
Sulphate of Copper, 3 lbs. 
HiUter the Cotton and treaJ^ it as in the first Dyeing, then add 
Logwood, 10 lbs. 
Fustic, 20 lbs. 
After which add separately. 

Soda Ash, 5 lbs. 
Sulphate of Copper, 2 lbs. 
And Dye as above directed for the first kettle-full. 



ANOTHER METHOD. 

Tannin Process. 



Quercitrine, 5 lbs. 
Cutch or Catechu, 10 lbs. 
Bisulphate of Copper, 2i lbs. 
Dissolve all these together, then enter the Cotton at a boil, 
wbich continue for an hour ; let it stay in the kettle all night. In 
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the morning take out, drain well and 'Extmct : save the Tanam 
liquor for other Dyeings. 



Mordant Process. 

Bichromate of Potash, 5 lbs. 
Bisulphate of Copper, 5 lbs. 
Dissolve these, then enter the Cotton at a boil-heat, and let it 
remain two hours and a half: take out, wash well and Extract 



Dyeing Process, 

Fustic chips, 30 lbs. 
Logwood chips, 26 lbs. 

Boil these in the usual manner for two hours ; take out t&e 
bags and add Bisulphate of Coppw, 2^ lbs. 

Having the Cotton shook down, enter it at a boil ; handle lively 
and well ; in half an hour stay the boil, and let it remain over night. 

This method of Dyeing will be successful without employing the 
Tannin process, but it is fiur better with it 

The Chrome Green is fer superior to the common Green. 

You will regulate the shade by the proportions of the quantity 
of Logwood and Fustic. 
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Though this color is not much called for on raw Cotton, and 
cannot be very highly recommended for satinet and other goods, 
which require scouring and fulling ; it may not be amiss to intro- 
duce it* for variety's sake, and to show that such a color can be 
produced, if circumstances require it. 

One method of Dyeing it will, therefore, be given ; but without 
either recommending or condemning it, as fit or unfit for any par- 
ticular kind of manufacture. 



Tannin Process, 

Cutch. 10 lbs. • • 

Hematine, 5 lbs. 

Bisulphate of Copper, 2 J lbs. 
Enter the Cotton at a boil, and continue it for one hour and a 
half; let it stay in all night : in the morning take out, drain and 
Extract, then shake down the Cotton, ready for the 

Mordant Process, 

Bichromate of Potash, 5 lbs. 
Solution of Muriate of Tin, 6 pints. 
Enter the Cotton at boil-heat, and after two hours and a half 
take it out, wash and Extract. 



Dyeing Process. 

Logwood, 60 lbs. 
Bisulphate of Copper, 2i lbs. 
Enter as quick as possible, handle with spirit ; boil half an hour, 
and let it remain till deep enough in shade. 

If wanted a very red purple, use from 10 to 15 pounds of Hy- 
pemio wood in the Dyeing process. 
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The deepest shades of this color when put through the regular 
processes of Tannin, Mordant with Chrome, &c., then finished 
with Logwood, are very beautiful, and equal in appearamce -the 
best specimens of the fullest indigo Blue ; they resist the operations ^ 
of manufacturing and the fulling Mill remarkably well, only los- 
ing a little of their hhom, which may easily be kept up, when it is de- 
sired, by the addition of one-sixth or one-seventh the weight of the 
Logwood, or Hypemic wood in the Dyeing process. No other 
method of Dyeing it will produce such beautiful and permanent 
shades as the one mentioned above ; any other plan of coloring it, 
being merely imitations, in no case equaling it either in richness 
or durability. • There are many shades or varieties of Blue, which 
are distinguished by different appellations among Dyers, but these 
shades are only differences in degrees of intensity, gradually di- 
minishing, by using less Logwood, from the deepest Portuguese 
Blue to a Lavender or Lilac : although the last two shades, espe- 
cially the latter, might with equal propriety be classed as shades 
of Purple— their composition colors seeming to be Blue and Pur- 
ple hues, with the Blue prevailing. They will be treated on, how- 
ever, in the proper place as shades of Blue, our object under this 
heading being only to give one or two foimula for the deepest 
Blue. 

It will be borne in mind that the Blue of the triple process or 
Chrome Blue, being the best in all respects, is the one most par- 
ticularly recommended to your choice. 

The other, being a more expeditious method, may answer for 
some purposes, but not all. 

EXAMPLE FIRST. 

First Dyeing. 

Logwood Chips, 35 lbs. 
Bisulphat^ of Copper, 5 lbs. 
.Boil up the Logwood an hour, then withdraw the bags, and 
dissolve the Sulphate of Copper ; enter the Cotton at a boil, and 
keep it so an hour or an hour and a half, handling well in the 
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-commencement ; after remaining in as time will admit, take the 
•Cotton out ; drain and air well. In the meantime, strengthen the 
liquor with 

Logwood chips, 25 lbs, 
Hypemic wood 15 lbs. 

Mix these together and bag them ; then boil up for* an hour and 
a half; take out the bags and add cautiously and separately (the 
liquor being below a boil,) 

Soda Ash, 5 lbs. 
Sulphate of Copper, 2 J lbs. 

When these have dissolved, and the foaming of the liquor has 
-ceased, re-enter the Cotton, handle and simmer for half an hour; 
then stay the boil and let it remain all night, if you think it is not 
full enough in shade. 

On taking out the Cotton, reserve the Dyeing liquor for further 
use. 

In Dyeing a second or more kettles-full, proceed in all particu- 
lars as above ; only diminishing the quantity of Dyestuffi or vary- 
ing their proportions if you want a lighter color or a different hue, 
in which matters your own judgment ought to be the best guide ; 
as the above is not an infallible rule^ but the generalization of a 
|)lan. 

ANOTHER METHOD. — CHROME BLUE. 

Tannin Process. 

Catechu or Cutch, 10 lbs. 

Bisulphate of Copper, 1 lb. 
Boil the Cotton in these an hour, and after six hours take out, 
strain and Extract ; then shake the Cotton down for the next pro- 
<5ess. 



Mordant Process. 

Bichromate of Potash, 5 lbs. 
Bisulphate of Copper, 5 " 
Potash-sulphate of Alumina, 2 J lbs. 
Boil the Cotton in this for half an hour, and let it remain in the 
liquor all night. 



In the morning take out, wash the Cotton thoroughly, and drive 
out all the water by the Extractor ; or otherwise drain in some 
other manner, most eflfectually ; then shake down well. 

Dyeing Process, 

Logwood chips, 75 lbs. 
Bisulphate of Copper, 2 J lbs. 

After boiling the Logwood an hour and a half, and taking out 
the bags, add the Salt of Copper, and when dissolved enter the 
Cotton rapidly, and handle a few minutes quickly. As soon as the 
color has struck evenly throughout, check the boil, or rather stay 
it entirely, and let the Cotton remain as long as it continues to 
acquire color. 

This color can be Dyed by dispensing with the Tannin process 
altogether, but is not so good : and it may be varied by using 
three or five pounds of Hematine in the Tannin process, and de- 
ducting ten or fifteen pounds of Logwood from the Dyeing pro- 
cess ; and in the Dyeing process Hematine may be used in place of 
Logwood chips — ^fifteen to twenty pounds of the former to seven- 
ty-five or eighty pounds of the latter ; but the formula above given 
is the most certain means for' Dyeing it. • 



MIDDLE BLUE. 

Mordant Process, 

Bichromate of Potash, 4 lbs. 

Bisulphate of Copper, 3 lbs. 

Potash-sulphate of Alumina, II lbs. 
Boil the Cotton in this as usual for an hour and a half; let it 
lay in all night : in the morning take out and wash well, drain or 
Extract. 



Dyeing Process. 

Logwood chips, 50 lbs. 
Bisulphate of Copper, 1 lb. 
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After boiling the Logwood and withdrawing the bags, dissolve 
the Sulphate and enter the Cotton expeditiously, and handle brisk- 
ly ; bring up the boil for about half an hour, and then leave it till 
you are assured of the color. 



LAVENDER. 

Moi^dant Process. 

Potash-sulphate of Alumina, 10 lbs. 

Bichromate of Potash, 5 lbs. 

Bisulphate of Copper, 4 lbs. 
Enter the Cotton into this and boil an hour ; let it remain in all 
night; in the morning wash off and Extract; then shake over very 
well. 



Dyeing Process, 

Logwood chips, 80 lbs. 
Hypemic wood, 15 lbs. 
. Bisulphate of Copper, f lb. 
After bagging and boiling the Dye-woods for the usual time and 
taking out the bags, dissolve the Sulphate and then enter the Cot- 
ton, and Dye up as in the preceding recipe. 

This color being, very bright and light, requires smart workman- 
ship in managing it in order to have it all even. 
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This color is the next in order of succession, and it would be a/ 
great acquisition to raw Cotton Dyeing, if we had any materials 
that would produce it of a sufficient permanence, and at a price 
'corresponding to the requirements of the business ; but we have 
not ; it is, therefore, of no use to give recipes for producing it by 
materials and processes, which, on account of their expense can- 
not be applied in practice, nor of giving others from cheap mate- 
rials and simple operations, which though they would produce the 
Red, it would neither stand the operations of manufacturing, nor* 
the soaps and alkalies employed in Fulling, and in consequence- 
would be totally worthless. 

It is true that we could produce it both cheap enough and bright 
enough by making it with Peach- wood (or other of the common 
red woods,) provided it had no subsequent operations to be exposed 
to, but we all know that it has, and this very exposure inevitably 
ruins it. 

It could be Dyed a Camwood Bed sufficiently bright and dura- 
ble, but then the action of the Chymical Salts employed in pro-^ 
ducing the color, would be so destructive to the Cotton fibre, that 
it would pass no further than the cards, in the process of manufac- 
turing. 

The common Madder Red could be Dyed upon it, which would; 
also answer the purpose, but its cost precludes the possibility of its- 
employment in practice; and the idea of Dyeing it by the Turkey 
Red process, is too ridiculous to mention. 

Therefore, none of these different kinds of Dyeing will avail us, 
and in our present state of knowledge, we have no other to fall 
back upon. 

It is, then, as a matter of course, that Red and its shades are, of 
necessity, excluded from this Treatise. 
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This color comprises three distinct varieties : the Aurora, or the 
Nasturtion, the Orange and the Gtold : named from the flower 
Nasturtion, the fruit Orange, and the metal Gold, whose particular 
hues they are supposed to imitate. They are a compound of Red 
and Yellow, in different proportions, the Nasturtion having most 
Red — Gold the most Yellow in their composition ; and the Orange, 
which is the standard or medium shade, having less red than the 
Nasturtion, and more than the Gold. 

None of these shades, in their full perfection, can be applied on 
raw Cotton, on account of the expense of their materials and ope- 
rations. 

The fefit Orange and Gold are produced in great beauty on skein 
Cotton and Cotton cloth ; but the real Nasturtion cannot be reach- 
ed. It is only on Silks and Woolens that these three shades can 
be produced with distinctness, and in all their splendor and per- 
fection. 

The method of Dyeing Chrome Orange, as practiced with skein 
Cotton, cannot be applied in coloring the raw material, both on 
account of the difficulty of the operations, the cost of the mate- 
rials, and the insuperable objections to working it along with Wool, 
in the various operations of manufacturing. 

We can, therefore, only offer a formula for obtaining a spurious 
Orange, or rather an imitation of the true Orange ; which though 
neither as permanent or beautiful as the best Orange on Skein 
Cotton, will nevertheless, in a great measure supply its place, and 
answer nearly all the demands of this particular species of manu- 
facture. The minor shades of Orange, such as Buflfe, &c., will be 
treated of in their proper place. 
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OKAKGE. 

Protosulphate of Iron, 10 lbs. 
Nitro-muriate of Ifqii, 2 J pints. 

Enter the Cotton at a boil, and continue it until thorougbly 
saturated with the Iron solution : let it remain a sufficient time to 
combine with as much of the Mordant as possible ; then take out. 

Next morning shake the Cotton down, and make a fresh bath 
with Annatto, 12J lbs. 

Soda Ash, 10 lbs. 
Quick lime, 23 lbs. 

The Soda and Lime to. be dissolved together in the first place, in 
a barrel of boiling water, which must be allowed to settle, and the 
clear liquor only to be used with the Annatto. 

Enter the Cotton at a boil, which continue an hour. Suit your 
convenience about taking out ; then wash and dry. 

This color may be Dyed by Annatto, without the Iron prepara- 
tion, and frequently is ; but it is very fugitive, and not calculated 
as a color for heavy goods. 

It may be Dyed also by Fustic and Camwood ; but strictly speak- 
ipg, this is not an Orange color, although it is very permanent. 
The above recipe seems to be the most desirable means of procur- 
ing the Orange for this kind of work : it may be varied a little 
from the above formula, by finishing with the Annatto, &c., in the 
Iron solution. 

The minor shades of Orange, such as Buifs, &c., will be found in 
their proper place of arrangement. 



GOLD-ORANGE. 

Tannin Process, 

Quercitrine, 20 lbs. 
Bisulphate of Copper, 2 J lbs. 
Enter the Cotton at a boil, and continue it one or one and a 
half hours ; then settle it for the night. In the morning take out 
and Extract it, leaving the liquor in the kettle. Make a fresh bath, 
for the 
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Mordant Procees, 

Bichromate of Potash, 3 lbs. 

Muriate of Tin, 5 pints. 
Enter (the Cotton being well opened) at a boil heat : handle well. 
In two and a half hours take out, drain and Extract. 
Strengthen the first liquor for the 

Dyeing Process. 

Quercitrine, 6 lbs. 
Enter the Cotton : boil half an hour : handle well : then leave it 
in all night : wash next morning. If this be not quite red enough 
for the pattern you may have to color to, a little of the best Crop 
Jtf adder may be used to produce that effect. 
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Tms is one of the three Simple or Primitive colors, Red and 
Blue being the other two. These three are the Elements, whose 
combinations in various proportions form all the other colors. They 
are the Base of a System of Colors, whose ramifications are clearly 
and accurately defined in my Treatise on the System and Science 
of Colors, in this volume. 

Yellow is not much called for ; its principal use being confined 
to mixtures, and ^that in small quantities only : nevertheless, it is 
necessary to give an account of a method of Dyeing it, as well a& 
other colors, in order to make our arrangement complete. 

The color Dyed with Fustic is very cheap, and sufficientiy bright 
and permanent for almost all purposes. It can be Dyed with Quer^ 
citron bark, or its liquid or solid extracts ; and also with Weld,, 
and various other Yellow coloring substances. 

But as Fustic is the cheapest, and is sufficientiy bright and dura- 
ble to answer the purposes of this branch of Dyeing, it will proba- 
bly be tiie only article generally employed. 

As to Weld or Woald — ^though it gives the purest and most per- 
manent of vegetable Yellows — ^its scarcity and price has caused it 
to fall into disuse, and as there is no probability of its ever being 
employe^ on raw Cotton, it is useless to burthen our pages by in- 
troducing any account of a method of .Dyeing with it Chromate 
of Lead might be employed to Dye raw Cotton, Yellow ; but that 
mineral color is not adapted for Fulled goods. 



First Dyeing. 

Fustic chips, 75 lbs. 
Boil these for two hours ; then take out the bags, and add 

Bisulphate of Copper, 7 J lbs. 
'Wi^hen this is dissolved, enter the Cotton at a boil, and after an 
hout or an hour and a half's boiling, lay down for the night 
In the morning take out the Cotton, wash and dry. Save the 
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liquor for further Dyeings, as you may color in this liquor steadily- 
without emptying, for a long time. 

For the second Dyemg use 

Fustic chips, 50 lbs. 

Boil as in the first Dyeing, and take out the bags ; then add 
Bisulphate of Copper, 5 lbs. 

Treat it in every respect as in the first Dyeing. 

You may take another course in Dyeing by this process — by 
dividing it into two operations ; using in the first dip only two- 
thirds the whole quantity of the Dyestuflfe to be employed ; then 
boiling the Cotton an hour and a half; letting it lay another hour.. 
Take up and strengthen the liquor with the other kind of the Dye- 
stuflfe, boiling the Cotton aa hour and leaving it in all night 

Though occupying more time and requiring more labor than 
coloring off at one dip, yet it is the better plan, as the color is- 
richer and more durable than when done at one operation. 

You may spring the Fustic by giving about two pounds of 
Soda Ash, with the Fustic, being careful in giving the salt of Cop- 
per afterwards. 



ANOTHER METHOl). 

Bichromate of Potash, 2i lbs. 
Sulphate of Copper, 2^ lbs. 
Potash-sulphate of Alumina, 5 lbs. 
Enter the Cotton into this solution at a boil ; and after boiling 
the usual time, let it remain all night 

In the morning take out and wash ; then Extract and shake 
down the Cotton, Make a fresh bath with 

Fustic chips, 60 lbs. 
Bag the Fustic, and boil it two hours ; then draw the bags, and 
dissolve Bisulphate of Copper, 2 J lbs. 

Enter the Cotton ; boil an hour, and leave it in all night 
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ANOTHER, ON THE SAME PRINCIPLE. 

Bichromate of Potash, 5 lbs. 

Murio-sulphate of Tin, 8 pints. 
Boil the Cotton in this, as in the former process, and wash off. 
Then make a fresh bath with 

Fustic chips, 60 lbs. 

Bisulphate of Copper, 2 J lbs. 
After the Fustic has boiled for two hours, add the Bisulphate of 
Copper, and enter the Cotton at a boil, and continue it about one 
hour at the longest ; let it remain all night, and in the morning 
wash off and dry. There is but little difference in effects betweea 
these two plans ; some Dyers will prefer one, and same be more in 
favor of the other ; there is more variety than choice in the plan. 



STANDARD. 

Tannin Process. 



Quercitrine, 10 lbs. 

Bisulphate of Copper, 2 J lbs. 
When these are dissolved, boil the Cotton in them for an hour 
and a halfj and allow it to remain in the liquor as long as time will 
permit — all night if you can. Take out and drain well, or Extract. 



Mordant Process, 

Bichromate of Potash, 2 J lbs. 

Murio-sulphate of Tin, 3 pints. 
Enter the Cotton into this at a boil-heat. After two and a half 
hours standing, take out ; drain or Extract. Shake over, and re- 
turn the Cotton into the 

Dyeing. Process. 

Quercitrine, 2J lbs. 
Bisulphate of Copper, i lb. 
The Tannin Liquoi* having been strengthened with the above. 
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proceed to Dye, (without boiling,) and let the Cotton remain in 
this to suit your convenience ; or as long as it deepens in shade. 



LEMON. 



Quercitiine, 5 lbs. 
Bisulphate of Copper, 5 lbs. 
Boil the Cotton an hour and a half in these, and let it remain in 
all night 

Half a pound of dissolved Glue added to the liquor before the 
Svdphate of Copper, will give a greener looking hue. 



CITfeON. 



Quercitrine, 2 J lbs. 

Sulphate of Copper, 2 J lbs. 
When these are dissolved, enter the Cotton, and get it complete- 
ly wet as soon as possible : then stay the boil, and let it lay as long 
as the color continues to gain brightness and strength. 



o- 



Here ends the Eecipes for the Positive or Major Colors. All the 
other varieties are merely diminutive shades of one or the other of 
the foregoing Entire Colors. 

The remaining Eecipes will cover all the inferior shades derived 
from the preceding Colors, and the two sections of these formula 
will include every Color, and every shade of Color required in Eaw 
Cotton Dyeing. 
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MINOE SHADES OF THE POSITIVE COLOES. 

These shades form three distinct divisions, each of which is as 
separate and independent of the other as the Black, the Olive, and 
the Brown, from which they are derived, are distinct from them- 
selves. 

Each Division is composed of a variety of gradations or quanti- 
ties of color, yet each grade bears unequivocal evidence of the ori- 
ginal from which it is extracted. 

Thus, every one of the Slates point clearly to the Blaijk, as do 
the Drabs to the Olive, and the Pawns to the Brown, as the sources 
from whence they separately proceed. 

The numerous hues in each of these divisions are principally 
•due to the gradual diminution of the quantity of the original color 
to which they belong. 

They represent three separate Scales of Color, divided into as 
many parts as there are distinct varieties in their appearance : each 
variety representing one degree or quantity of color, more or less, 
than the one preceding or following it, in tiiis apparently graduat- 
ing scale. 

The variety in tone of numerouh fancy shades being so great, 
and such very slight circumstances being sufficient to affect them 
materially, no positive recipe can be given to Dye to any particular 
pattern. It is in these n^inor colors more than in any other, that 
experience and judgment in the Dyer are absolutely indispensable. 

We can only give general formula, from whose results the know- 
ledge of the Dyer must determine what change of the materials is 
necessary to obtain the particular pattern he requires. 
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Miinor Shades of Black. 

SLATES. 

Th£S£ shades range from the darkest Slate down to Lead. They 
vary considerably in the character of their Ifiies, which are deter- 
mined by the preponderance of one or other of the positive colors 
of which they are composed, and of the quantity of the whole. 

A few specimens will be given. 



DARK SLATE. 

Catechu, 20 lbs. 
Fustic, 10 lbs. 
Logwood, 45 lbs. 
Treat these in all respects as in Dyeing Black. Add 
Soda Ash, 2 J lbs. 
Sulphate of Capper, 5 lbs. 
Pyrolignate of Iron, 1 J pints. 
Enter the Cotton at a boil, and operate exactly as for Black. 
You may vary the mode of Dyeing in this case, by dividing the 
Dyeing into two operations, as follows : 

Catechu, 20 lbs. 
Fustic, 10 lbs. 
Logwood, 20 lbs. 
Sulphate of Copper, 4 lbs. 
Treat these as usual, and boil the Cotton an hour, and let it lie 
two hours. Take out : strengthen the liquor with 

Logwood, 20 lbs. 
Soda Ash, 2J lbs. • 
Sulphate of Copper, 2 lbs. 
Re-enter and treat the Cotton as usual, and keep it in all night. 
It is optional whether you use the Pyrolignate of Iron, or not 
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LIGHT SLATE. 

Catechu, 10 lbs. 

Fustic, 10 lbs. 

Logwood, 80 lbs. 
Boil these an liour^ then give the following, carefully : 

Soda Ash, 2J lbs. 

Sulphate of Copper, 5 lbs. 

Pyrolignate of Iron, 1 pint. 
Enter the Cotton and Dye as usual, and leave in all night. 



LEAD. 



Logwood, 80 lbs. 

Catechu, 5 lbs. 

Soda Ash, 2i lbs. 

Sulphate of Copper, 5 lbs. 

Pyrolignate of Iron, 1 pint. 
After boiling up the Logwood and Catechu for an hour, add 
separately and carefully the Copper and the Iron Mordant, having 
previously boiled the Soda with the Dyestuffe. 

In Dyeing, treat this as for the Slate in all particulars. Any 
variation from these shades will be obtained by different propor- 
tions and quantitit3s of the several kinds of Dyestufife mentioned in. 
the recipes. 

If they are wanted to incline more to the Black, use more Log-- 
wood ; if more to the Olive, use more Fustic, and if more on the 
Brown hue, give more Catechu : but, as before said, you have ta* 
depend upon your own knowledge in these matters. 
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Minor Shades of Olive. 

DRABS. 

These shades embrace all the different kinds of Drabs, and they 
form a very great number of dissimilar hues, but which are all pro- 
duced by the difference in the several proportions and quantities of 
the same Dyeing materials. 

A few examples only will be given, as the Dyer's ingenuity is 
here called into requisition, no recipes being adequate to directing 
him how to produce such and such and such a shade — ^his own ex- 
perience is the sole guide. 

We can give recipes for the medium and extreme shades, which 
is all the aid we can offer him. 



DABK DBAB. 

Catechu. 25 lbs. 

Logwood, 15 lbs. 

Fustic, 10 lbs. 
Boil these for an hour, or until . the Catechu is all dissolved. 
Take out the bags, and add 

Sulphate of Copper, 3 lbs. 
Enter the Cotton, and after an hour's boil, throw on by portions 
two pounds of Sulphate of Iron — ^handling all the time — ^the Sul- 
phate being previously dissolved in a barrel of the Dyeing liquor. 
Let it remain in all night 

This may be colored by letting it remain in th^ kettle all night, 
with every thing in the composition of the liquor, excepting the 
Sulphate of Iron ; and in the morning passing it into a fresh bath 
of cold or lukewarm water, with the Sulphate of Iron — or, instead 
thereof two pints Pyrolignate of Iron. 

8 
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STONE DRAB. 

Catechu, 12J lbs. 
Logwood, 6 lbs. 
Boil these as usual, and then add to the liquor 

Sulphate of Copper, 1 J lbs. 
Enter the Cotton ; boil an hour, and then throw on Sulphate of 
Iron two or three pounds, as before directed. 



RED DRAB. 



Catechu, 20 lbs. 
Sulphate of Copper, 8 lbs. 
Sulphate of Iron, 1 lb. 
When these are dissolved, enter the Cotton ; boil an hour or 
more, and let it remain all night 



SILVER DRAB. 

Catechu, 5 lbs. 

Sulphate of Iron, 2^ lbs. 

Sulphate of Copper, i lb. 

Hematine, J lb. 
When these are all dissolved, enter the Cotton, and proceed In 
the regular course of Dyeing. 

You will bear in mind that all these colors, from Catechu or 
Cutch, continually rise fuller and redder with age, fulling, and 
other operations of manufacturing. They ought to come up much 
uUer when finished in the fabric, than when fresh Dyed. 
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IMLinor Shades of Bro^Tv^n. 

FAWNS, BUFFS, Etc. 

There are quite a number of shades going under this name and 
that of Buffs. They run down from a CinDamon to the lightest 
Bufl^ in a gradual recession of lighter hues. 

They are very permanent colors, and can be recommended as 
the most durable and cheapest shades on raw Cotton. 



• DEEP FAWN. 

Cutch, 25 lbs. 
Quercitrine, 5 lbs. 
Hematine, 2i lbs. 
Bisulphate of Copper, 5 lbs. 
Dissolve all these together; then enter the Cotton at a boil, 
which continue one hour and a half. Leave in all night. 

In the morning take out, and drain well or Extract. Save the 
liquor, and make a fresh bath with 

Bichromate of Potash, 2 J lbs. 
Enter at a boil heat. Handle and take out after two hours' time. 
Knot full enough for the pattern, return into the first kettle, and 
let it remain at a boil-heat, an hour or two. Wash off well. 



FAWN. 



Catechu, 12i lbs, 

Bisulphate of Copper, 2} lbs. 
Boil the Cotton in this, as usual, and keep it in all night. In 
the morning take out, drain, &c. ; then a fresh bath with 

Bichromate of Potash, 2^ lbs. 
Enter at a boil-heat; when, after standing two hours, it is finished. 
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ANOTHER FAWN. 

Catechu, 6 lbs. 
Bifiulphate of Copper, 1} lb& 
Treat the Cotton as in the other cases ; then finish in a fteshx 
bath, with 

Bichromate of Potash, 1^ lbs. 
Enter the Cotton at a boil-heat ; handle, and then leave it at this 
heat for two hours, or two hours and a half. Take out and wash oflf- 



LIGHT FAWN. 

Catechu, 5 lbs. 
Ground Camwood, 5 lbs. 
Boil these well for one hour; then enter the Cotton and boil it 
for two hours. In the meantime dissolve in a barrel of the Dyeing- 
liquor 

Bisulphate of Copper, 1 J lbs. 
Throw this solution over the Cotton by degrees, whilst boiling ;. 
handling well for half an hour ; then let it remain all night. 



NANKIN. 



Mahogany saw-dust, 25 lbs. 
Lime-water, 5 gallons. 
Boil the Mahogany up first for an hour; then add the Lime-wa- 
ter, and color as for the other Fawns. 

This is only introduced for the reason that it gives a shade not 
to be obtained by other Dyestuffi, and may be, in some particular 
cases, desirable. 
It is very simply Dyed, and its materials are cheap. 



FULL BUFF. 



Sulphate of Iron, 10 lbs. 
Nitro-muriate of Iron, 2 J pints. 
Boil the Cotton in this solution until saturated with it ; then let 
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it remain for two hours without boil. Take out, drain and Ex- 
tract Then make up a fresh bath, with 

Soda Ash, 10 lbs. 

Quick Lime, 5 lbs. 
Dissolve these in a barrel of boiling hot water ; let it settle ; then 
take the clear liquor only for use, and when the bath has come to 
a boil-heat, enter the Cotton expeditiously, and handle lively ; after 
an hour's time take out, drain well and air ; then re-enter into the 
first kettle or Iron solution, at a boil-heat, handling it till even 
throughout : let it remain an hour longer : take out, drain and air 
it until the color has fairly come up through the whole Cotton ; 
then wash off well before drying. 



ANOTHER BUFF. 

Boil the Cotton an hour and a half in a liquor maSe with 

Sulphate of Iron, 10 lbs. 
Take out after it has lain in this two or three hours, and give it 
a fi^h bath with 

Soda Ash, 5 lbs. 
Quick Lime, 5 lbs. 
Treat the Soda and lime as directed above ; then after the Cot- 
ton has heexi drained or Extracted, enter at a boil-heat : after an 
hour take out, drain and air well; then wash off well before 
drying. 



BRIGHT BUFF. 

Nitro-muriate of Iron, 1 gallon. 
Aft»r boiling the Cotton in this as usual, and letting it remain 
ail night — ^if convenient — ^take out and drain : shake over and en- 
ter into a fresh bath, made as follows : 

Soda Ash, 6 lbs. 
Quick Lime, 5 lbs. 
Treat these articles as before mentioned, and enter the Cotton in 
the usual manner, at a boil-heat, and aft«r leaving it therein for an 
hour, take out, drain and air well ; then wash off. 
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CHBOHX SVTT. 

Protosulphate of Iron, 15 lbs, 
Enter the Cotton into this at a boil, which continue for an hour 
or more ; then let it remain as long as convenient befoie taking 
out Drain and air well. 



Soda ABh, 10 lbs. 
Quick lime, 5 Iba 
Treat these as before stated, and making a fiesh bath with theip^ 
enter the Cotton at a boil-heat, and keep it in an hour. Take out, 
drain and air it sufficiently to oxydize the Iron ; then wash well^ 
and drain or Extract 

Bichromate of Potash, 2ilbs. 
Enter the Cotton into this fresh bath at a boil-heat ; keep it one 
hour and a half; tak^ out, m and wa^ 
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TREATMENT OP THE COLOES AFTER DYEING. 

Thb preservation of the colors after they are produced, is a mat- 
ter of interest to tlie Manu&cturer as well as to the Dyer ; and^ 
therefor^ every precaution ought to be taken to ensure this end in 
their passage through all the stages of Manu&cturing. 

It is a thing that has been very little attended to or thought 
about : nevertheless, it is of the utmost importance ; for it is of 
little use for the Dyer to exert his skill, and exhaust his care and 
patience in producing the best specimens of his Art, if these are af- 
terwards to be deterioated, through the carelessness or ignorance 
of any of those who have the charge of conducting the several pro- 
cesses which they are exposed to, in the course of their conversion 
into a finished &bric. 

It must be remembered, that Chlors are - not indestructible or un- 
changeable substances ; but that, on the contrary, they are, most of 
them, very susceptible of change or alteration by the action of scv- 
enil substances and operations: and it is not what the color is, 
when it comes from the hands of the Dyer, but what will it be, when 
it leaves the Manufacturer as a marketable article, that we have 
now got to consider. 

The most trying process to which colors are exposed, is that 
of Scouring and Fulling, upon which it will be particularly neces- 
sary to comment, as the principal mischief to colors on Cotton 
when qdxed with Wool, are clearly traceable to this source. 

The friction and chafing of the Pulling Mill or machine — ^inde- 
pendent of any other cause — ^impairs the Cotton-colors materially ; 
but of this e£fect the Fuller must be exonerated from all blame — 
as it is indispensable to the felting of the cloth— or, in other words, 
to the interlacing of its fibres, which constitutes the act of Felting 
or Fulling. 

But it is to the injudicious use of the Alkalies or Soaps employ- 
ed in Scouring and Fulling, that the most destructive effects are 
attributable, and for this part of the mischief the Fuller— ^in a 
great measure — stands responsible. 

It is by employing an excess of Alkali, or by the use of super- 
alkaline soap in Scouring or Fulling (in the last instance the Soap- 
maker is to blame,) from which the most deleterious results ensue. 
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Alkalies, or Soaps with alkaline excess, not only change'the hue 
or tone of the color, but by the heat, the friction, and the caustic 
nature of those articles, dissolve a portion of all Cotton-colors, and, 
in some cases, totally destroy them. 

The worst of these effects can be avoided ; and it is the duty of 
the Fuller, and the interest of the Manufacturer, to see that they 
are avoided. 

The common and great fault in this operation, is a continual in- 
clination on the part of the Fuller (generally speaking,) to make 
strong alkaline or soapy solutions for Scouring — than which, noth- 
ing can be more erroneous. 

The strength of the solution, or the quantity of Alkali employed 
in Scouring, should just be sufficient to combine with and start the 
oil from the goods, and no more. Anything more than this is a 
waste of Alkali, and an injury to the color and the goods ; this 
can be regulated by an intelligent Fuller with the greatest nicety, 
and ought, in all cases, to be so. 

And in addition to this, uniformity of Alkaline strength at all 
times is required, and should be maintained : also, one certain and 
uniform kind of Soap should be purchased, and used at all times ; 
and then, the ease, certainty and economy of the Scouring and 
FulKng, and the preservation of the colors are always ensured. 

•In the article of Soap for Scouring and Fulling, there is always 
a discrepancy, not only between the Soaps made by different Man- 
facturers, but in the Soap made at different times by the same 
Manufecturer ; hence arises the principal difficulties the Fuller has 
to contend with. 

The differences in these Soaps originate from the feet that the 
major part of the Soap-makers are ignorant of the kind of Soap re- 
quired for this purpose, and are not fully aware that uniformity of 
the article is an indispensable requisite in order to produce the 
same effects, at sundry and distant times. 

There are two things necessary in manufacturing Fulling Soaps : 
a freedom from all excess of uncombined Alkali, and an uniformi- 
ty of composition in the quantities of its constituent parts in eve- 
ry separate installment. 

I do not know but one Soap Manufacturer, who steadily and 
systematically adheres to those requisitions (for colored goods,) 
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but who, having been practically acquainted with the nature of 
Pulling, is, therefore, well qualified, both by experience and infor- 
mation, to supply an article that will answer all the requirements 
of this business. 

The Manufacturer of Soap alluded to, is Mr. Joseph Eollin- 
son, of Willimantic, Connecticut; with the properties of whose 
Soaps I am well acquainted ; and I can confidently recommend 
them, both for cheapness and efficiency, as superior to any other 
for Fulling either white or colored goods. 



9 
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CONCLUDING OBSBRVATIONS. 

INJUNCTIONS OF DYEING. 

It will be seen, by a caieful examinatioii of the preceding pages^ 
that^ in Dyeing Baw Cotton, we have to observe and adhere to 
the following particnlars, aa positive injunctions at all times : 

1st — ^To have the Dyeing liquors perfectly clear solutions. 

2d. — ^Always to have the Cotton well opened, or shook down, 
before entering it into the kettle. 

8d. — ^To enter expeditiously, and to get every portion of it equal- 
ly imbued with liquor, as soon as possible. 

4th. — To let the Cotton remain in the Dyeing liquor, as long a» 
convenience will allow. 

5th. — ^Between every Dip to give sufficient time to drain and 
air well (and Extract — ^if you have got any machine for that pur- 
pose.) 

6th. — ^To carry none of the liquor (in the Cotton) of one Dip in- 
to that of another and succeeding fresh bath. 

7th. — ^Not to give too long or excessive boiling, after the Cotton 
has once been wet 

8th. — ^In all cases when necessary to wash between any of the 
stages, or separate and distinct processes of the Dyeing, always 
have the Cotton drained and aired before washing, and the same 
after washing, before re-entering it into another liquor. By taking 
a great quantity of water in the Cotton into the next bath, you 
will, of course, weaken the solution, and prevent the Cotton from 
absorbing the contents of the bath effectually. As before said, the 
freer from liquid the Cotton is, on going into any of the Dyeing 
liquors, the more of their properties it takes up. 



METHODS OF DYBING. 



Thebe are four distinct Methods, Modes or Plans of Dyeing on 
raw Cotton, which are dictated either by the nature of the particu- 
lar color or by other necessitous circumstances. 
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1st — ^Aggregate Dyeing : — ^when all the coloring materials are 
mixed together in one common bath, und the Dyeing performed at 
a single Dip, or immersion. 

2d. — ^Duplicate Dyeing : — when the first method is divided into 
two Dips, where two-thirds of the whole quantity of the Dyestu£b 
are used in the first, and the remaining third in the last Dip. 

8d. — ^Preparation Dyeing : — ^when the Dyeing is performed in 
two separate baths ; this being generally the Tannin and Mordant 
processes, the Tannin first : or the Mordant and Dyeing processes^ 
the Mordant first ; and in some cases a return into the first bath. 

4th. — Complete Dyeing : — ^when all the above methods are com- 
bined ; divided into three stages, the Tannin, the Mordant and the 
Dyeing process, each in separate baths. 

The way of conducting these several methods, and the colors for 
which each method is most particularly adapted, are laid down 
with the recipes for each separate color: but any intelligent Dyer 
will readily perceive how he may deviate in any manner from 
these plans, according as surrounding circumstances may impel 
him. 

The quantities and kinds of the DyestufGs in all the recipes are 
reduced to one conmion standard, or per centage, namely : each 
Formula is calculated for one himdred pounds of C!otton or Cotton 
Waste : so in Dyeing any other quantity (less or more,) you will 
have to proportion each of the materials in a decreasing or increas- 
ing ratio, from or by that standard. 

As the several Chymical Salts, or those metallic and earthy com- 
pounds which form the base of the colors — otherwise known as 
Mordants, are set down by their Chymical terms — an alphabetical 
explanation of them, along with other techinal terms, will be given 
for illustration, which see. 
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EXPLANATION OF OHYMICAL AND TECHNICAL 
TEEMS, USED IN THIS WORK ON DYEING. 

A 

Astringent: a general term for such Dyestuflfe as contain the As- 
tringent principle, or are possessed of the property of aatringency ; 
such as Shumac, Nut Oalls, Catechu, &c., &c. 

Asiringency: The property of an astringent. 

Astringent principle : the same as Tannin (which see.) 
Affinity : a liking for, or a tendency to combine with. 

Aqua : water : Aqueous Tincture : a watery solution of any 
Drug or Dyestuff. 

Axiom: a self-evident proposition : a positive demonstration. 

B 

Bath: the liquor of any kettle, &c. 
Bichromate of Potash : Chrome. 

Bisulphate of Copper: or, Sulphate of Copper hy Dyers: Blue 
Vitriol. 

Braziline: the solid extract of Brazil wood: Hypemic, Lima, 
or Nicaragua or Peach wood. 



Color : a term used synonomously to express the coloring liquor : 
the color on the fabric : or the the composition of a color. 

Cropped: the shearing of a certain portion of the nap, before 
Dyeing. 

Crop-Madder : the best description of Dutch Madder — of which 
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there are four qualities, known in commerce by the names of Crop, 
€kanmene, Ombreau and Mull. 

OuMe^ or Cuddle : to list up, or fold up in a straight and even 
manner, the cloths for coloring. 

D 

Dip: immersion: the act of exposing the Cotton, &c., to the ac- 
tion of any of the Dyeing liquors. 

Draft: in Piece Dyeing, one length or string: where there are 
two Drafts it signifies that the whole number of cloths Dyeing at 
at a time are divided into two equal lengths, and run parallel to 
each other over the reel. 



Extrcuitor: a machine made to revolve at a great speed, in order 
to Extract all the liquid out of Wool, Cotton or Cloth. 

JSxtrdct: to Extract : implies the use of the Extractor. 

Hxiract: an Extract : the liquid or solid color obtained from the 
rough DyestujSs, woods, &c. : such as Quercitrine, &a 

Mid: in Piece Dyeing, the passage of the cloth over the reel, or 
from one roller to another, is termed giving it an Mid. 

JSxtract of Indigo: this is a fictitious term, applied to the Soda- 
sulphate of Indigo ; which is also called Indigo Paste. 

P 

Formula : the manner or fashion in which the. Recipes are set 
down : the Recipe, or its form. 



Hematine: the solid coloring-matter of Logwood, conamonly 
known as Extract of Logwood. 

Heai : hand-heat: just as hot as the hand can bear to be passed 
through the liquor. Temperature 140 deg. 

Heat: boH-heat: about the boil, but not in ebullition. Temper- 
ature, 200 deg. Fahrenheit. 

Hypemic Wood: a red Dye Wood, sometimes called Lima 
wood. 
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I 

Indigo Paste : erroneously called Extract of Indigo : the Soda- 
sulphate of Indigo. 

K 

Kettle: a metallic vessel used in Dyeing, when fire is applied di- 
rect : but when steam is used, wooden vessels are substituted for it 
In this work, the term kettle, tub, box, vat or vessel are used in- 
differently, as implying the same thing, viz. : a vessel for cqloring 
in. 

HI 

Muriate of Tin: a saturated solution of Tin in Muriatic Acid. 
Murio-sulphate of Tin: a solution of Tin in a mixture of Muri- 
atic and Sulphuric Acids — the Muriatic Acid being in excess. 

Murio-nitrate of Tin: a solution of Tin in a mixture of Muriat- 
ic and Nitric Acids, the Muriatic Acid being in excess. 

Muriatic Acid: an Acid obtained from common, or from sea 
Salt, by distillation with Sulphuric Acid. 

Mordant or Mordaunt: any one, or a mixture of several of 
the Ohymical Salts used in Dyeing, is the Mordant or base of the 
color ; it is either applied before the coloring matter, or at the 
same time, or after the coloring matter has been worked on. In the 
latter case it is called Saddening. 

Machine: an apparatus for Dyeing this kind of cloth, and descri- 
bed in the article " Dyehouse," in the second section. 

Nitro-muriate of Tin : a solution of Tin in a mixture of Nitric 
and Muriatic Acids ; the Nitric Acid prevailing. 

Nitro-muriate of Iron : a solution of Iron in Nitric and Muriatic 
Acids ; the Nitric Acid being in excess. 

NitrO'StilpTvate of Iron : Nitric Acid saturated with Iron and sul- 
phate of Iron. 

Ni^ic Add: an acid obtained by distilling Nitrate of Potash (Ni- 
tre or Saltpetre) and Sulphuric Acid together. 

Nap or Napping : nap : the ftir of the cloth : to nap, the act of 
raising the fur : napping, the same. 



71 

F 

Potash-sulphate of Alumina : in Dyeing, Alum, or Sulphate of 
Alumina. 

Potash: A strong caustic Alkali. 

Proto-sulphate of Iron or Sulphate of Iron : in Dyeing, Copperas. 

Pyrolignate of Iron: a bfown liquid solution of Iron in Pyrolig- 
neous Acid : vaguely and improperly called Iron liquor. 

Pyroligneous Acid: literally Pireor Burned wood Acid: an Acid 
obtained iroia wood by the process of Destructive Distillation. 

Qaerdtrine: the solid Extract of Quercitron Bark, commonly 
called Yellow Oak Bark, which is erroneous ; it is the bark of 
the Black Oak — ^the " Quercus Nigra" of Linnaeus. 

R 

Baise or liaising : to bring up, either in reference to a color, or 
the temperature of a Dyeing bath. Also, to raising cloth on to 
the Reel, or Wool out of a kettle. 

Run : to pass through the Dyeing liquor. 

Heel: the same aswhinch: a frame with four wings from an 
Axle, which stands on supports on each side of the Dyeing ves- 
sel; and is made to revolve by a crank, attached to one end 
of it. 

Salts or Chymical Salts : any crystalized body, capable of solu- 
tion, is a Chymical Salt 

The Salts employed as Mordants, in Dyeing, are of two kinds : 
the simple and compound. The simple is some substance thataa- 
sumes a crystaline as its common shape — such as Tartaric and Cit* 
ric Acids. The compound are composed of two or more substan- 
-ces in Chymical union — such as Sulphate of Iron, and Potash-sul- 
phate of Alumina. The term Salt, in the strictest sense, seems 
to apply almost exclusively to the latter class. 
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Shoddy: all kinds of woolen rags deviled up into wool again, and 
then re-mana&ctuied into cloth. 

What a specimen of honesty I What a superiority over for- 
eign manufSax^ture is this 1 

Scray: a moveable platform with open-worked top, for the con- 
venience of draining the Cotton, &c., and moving it from one place 
to another. 

Standard : an upright support : a test 

Standard Liquor : steady, enduring. 

Standard Oohr: the medium, or Test color : the central or focal 
color, or liquor. 

SirQce : in Dyeing, the act of the color, combining with the arti- 
cle to be colored : for instance, to say, " It strikes quick," is synon- 
ymous with " It colors rapidly." 

Super-tartrai/e of Potash : the same as the Bitartrate of Potash 
or tartrate of Potash : Cream of Tartar, of which the common, or 
red Tartar, called Argol, is a crude specimen. 

Soda- Ash: a crude, rough, caustic Alkali 

SalrSoda : a crystalized Carbonate of Soda : milder and purer^ 
and not so caustic or corrosive as the Soda- Ash. 

Shift or Shifting: to shift a kettle is to change its liquor, or oth- 
erwise draw it oflF. 

T 

Tannin: a vegetable principle, existing in a variety of different 
substances employed in Dyeing, and for other purposes. Catechu 
and Cutch contain more of it than any other matters, in propor* 
tion to their weight It is that property of Barks, &c., which con- 
verts Raw Hides into Leather, in the art of Tanning : hence its 
name. 

It is the same thing — ^under another name— as the Astringent 
Principle. 

Tannin Process: iYi Dyeing, the first step or preparatory stage 
in Cotton I)yeing — generally termed Shumacking. 

W 

Winch or Whinch: the same as B^el. 



SECTION SECOND. 



PIECE DYEING. 

The Methods of Dyeing all Gohfrs^ in the Piece^ on such Cloths or 
Fabrics as are Composed of Cotton and Wool^ or Woolen Waste and 
Cotton together, 

THE ADVANTAGES OP PIECE DYEING. 

Piece Dyeing for self-colors, on the low-priced goods, made by 
a mixture of Cotton and Wool, or of Cotton and Woolen Waste, 
Shoddy, A;c., is far better adapted to answer the purposes of the 
Manufacturer, than coloring the Stock in the raw state. 

This method possesses many advantages over Dyeing the Cotton, 
the Wool, or the Waste, before manufacturing it. 

In the ofifeet, the Stock can be immediately on its arrival at the 
establishment turned to account, by being put into progress of 
manufacturing; and in the un-Dyed state, it is manufactured with 
less difficulty, with more cleanliness, and with less waste of Stock, 
than when previously Dyed. 

A greater quantity of Cloth can be got off in the same time, when 
worked in the White, than can be done, by operating on it when 
colored: for the reason that it Cards, Spins, and Weaves better, 
and the Operatives can see more clearly how to manage it ; espe- 
cially by artificial light, or in bad weather. 

The White work takes less Oil in the Carding, and less Soap in 
the Scouring and Fulling ; and in every stage of its manufacture, 
it possesses economical and . other desirable advantages over the 
Colored work, which must be well known to every experienced 
Manufacturer. 

There is another and important advantage derivable from Color- 
10 
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ing in the Piece : that is, the Manufacturer can at all times expose 
in the Market a variety of Colors, in greater or smaller quantities, 
and thus secure customers ; when another, having only one Color 
to choose on, cannot, perhaps, suit the Purchaser. He can also be 
prepared, when a change of Colors (which is frequently the case) 
takes place in the market, to meet that demand in three or four 
days ; whereas, in the other case, it would take him two or three 
weeks, probably, before he had the goods ready for sale, and then, 
perhaps, he would be too late — the cream having been taken off 
the milk by another, who was prepared any day for whatever 
change the versatile mind of the public might think proper to 
make. 

Looking at these advantages, it seems at first view very surpris- 
ing that Manufacturers should continue up to the present time to 
color their Stock before working it, when the other course is more 
advantageous in every respect : but the surprise ceases, when we 
consider that they have hitherto been limited to one Color only in 
Piece Dyeing. 

I am not aware of any other Dyer having attempted, certainly 
none have succeeded, in Dyeing the Cloth any other Color than 
Black, upon this kind of Goods. 

Therefore, in laying before Dyers and Manufiskcturers my plans 
for Dyeing all the colors in the piece, I think I am conferring an 
especial favor upon them, which any pecuniary recompense I may 
receive will never repay me for the labor and sacrifice I make, in 
thus giving out of my possession valuable and important informa- 
tion, which they cannot derive from any other source. My desire 
to extend the knowledge of a species of Dyeing, so much needed 
at present, and a little personal ambition, withal, has been a great- 
er inducement to me to make this business known, than any ex- 
pectation I have of ever receiving any financial remuneration from 
its publication. 



OBSTACLES TO DYEING IK THE PIECE. 

The greatest difficulty experienced in Dyeing these kinds of 
goods in the piece, arises from the two-fold nature of the materials 
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that compose them ; and neither of the plans fbr Dyeing all-Wool 
•or all-Cotton cloths, will answer for this mixed fabric. It must 
have a plan peculiarly its own, which will be found in its mode of 
operation, to differ materially from either of the other two. 

It is, comparatively speaking, no very hard task to Dye either 
Wool or Cotton cloth when separate, but when the two articles are 
mixed together, their different affinities for color produce a neutral 
«tate of attraction (for color) which requires to be met by substances 
And operations that will Dye them equally alike, when exposed 
together under the same circumstances in one common liquor. 
This cannot in all cases be accomplished, but in the Recipes about 
to be given, this desideratum will* be found very closely approxi- 
mated. 

Considerable difficulty, also, results from the slovenly and hasty 
manner in which they are manufactured, especially in the Carding ; 
this branch of the manu&cture, in which the utmost nicety and 
<5are are required, to mix the Cotton and Wool perfectly together, 
is generally rushed through the cards, as though the whole stock 
was the coarsest and openest kind of Wool ; and the consequence 
is, that the Cotton is distributed in flakes, which in the act of Full- 
ing roll up into hard, tight, knotty balls, which are almost impos- 
sible to penetrate by any substance or any method of Dyeing. 

Whereas, it actually requires better Carding than the finest Wool, 
to effect a perfect mixture of the two materials, and leave an even 
and smooth face, and a perfectly even and solid color, when the 
^ goods are finished. 

It is on the coarsest qualities of Stock, where the Carder experi- 
ences most difficulty, in making a perfect mixture of the Cotton 
and Wool ; for the difference in fineness and length of staple be- 
tween the two articles, prevents their intermixing fibre for fibre — 
an arrang^xient so much required, in order to make one homoge- 
nous &bric of the whole. 

It is only where the two materials nearly approximate in the 
quality of the fibre, that we can look for their easy and thorough 
mixture ; hence better results will follow from mixing Cotton with 
the finest Wool, rather than the coarsest. In plainer terms, we 
ought to say, that the rascality of this kind of manu&cture will be 
harder to detect in fine goods than in coarse. 
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Anygrease or softp left in the pieces, are a deadly obstacle to 
their coloring; therefore, in Scouring and Fulling, care should be 
taken to clear them well out, before sending them into the Dye- 
house. All the raising or napping they require, ought to be done 
before they are Dyed : and they should also be dry-cropped before 
coloring. The reasons for this treatment are plain, for if they have 
to be again raised after Dyeing, the friction of the Gig or Napper, 
scrapes off the color from the Cotton, and makes the whole &ce of 
the cloth look gray and bare in color ; and if Dyed without Crop- 
ping, the quantity of Nap left on acts as a filter to the color, and 
prevents it from penetrating the body of the cloth ; and consequent- 
ly when this Nap is afterwards cut off, the color is much lighter 
than expected ; the best part of the color having been carried away 
in the shearing of the Nap. From these observations, it is clear, 
that before commencing to color tl^is kind of cloth, it ought to- 
come from the hands of the Manufacturer in the following style, ta 
insure the best results of Dyeing. 

In the first instance, it must be thoroughly Carded ; (this is the 
most important point in the whole manufact are of these fabrics ;) 
next, the pieces niust be thoroughly scoured, leaving neither grease 
nor soap in them after they have been washed from the Fulling r 
then they must be fully raised at the Napper or Gig, and steamed 
if required, so as to require none after Dyeing, and finally dry- 
cropped, low, and sent dry to the Dye-house. These essential 
points are indispensable to the complete success of the Dyeings 
which the Dyer, for his own credit, will do well to look after. 

After the Dyeing, the only work that ought to be given them,, 
is to wash off in water ; then smooth the Nap, Tenter and Finish 
them. 

It is a common practice to take them for Dyeing immediately 
after the wet-raising, and without any Cropping ; but this is a fool- 
ish way of proceeding, as the color has no chance to ground the 
cloth in Dyeing, and afterwards the greater part of it is sheared oft 
with the body of the Nap. 
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THE DYE-HOUSE. 

The Dye-house described in the First Part of this work will 
answer in all respects for Cloth Dyeing, provided you are going to 
color entirely with Reels or Winches : in that case, all you would 
have to do, would be to fix the Reels over the Kettles or Tubs, and 
the place would be ready to commence Coloring in. 

But if you are going to Dye, or only part Dye, by a Geered Ap- 
paratus, then it would be necessary to fix .a Machine in place of 
one of the Kettles or circular Tubs, made after the following fiish- 
ion : a Box, six feet in length, four and a half feet in depth, four 
feet in width — all inside measurement — on the top of which have 
four strong, upright supports, two on each side, and fifteen inches 
from the ends — ^these being to bear at fifteen inches from the top 
of the Box, two wooden rollers, of three or four inches diameter 
and four feet long, to lay crosswise, the length of the Box : at one 
and the same end of each roller have a cog-wheel of about twelve 
inches diameter, and below that a driving-wheel of three or four 
inches diameter : these wheels to be stout made, and their axles 
made stout, and firmly set into the Rolls : in the inside of the Box, 
at six inches from the bottom and two feet from each end, have 
two smaller rolls, placed so as to revolve freely : midway between 
these two rolls, on the top of the Box, fix an upright standard on 
each side, about six inches in height, to support a small, open reel, 
of eight or nine inches diameter. All these rolls, and the small 
reel or winch, are to lie perfectly parallel to one another, across 
the length of the Box: and all of them to be on a true horizontal 
level — ^they and the Box to make one complete Machine — ^firm, 
true, compact in all its pdrts, and steady and certain in all its move- 
ments. Attach a leader of Drilling to each of the two upper rolls, 
of sufficient length to pass from them under one of the bottom rolls, 
from that over the top of the small reel on the centre of the Box, 
and from that to pass under the other bottom roll, and then up to 
the top of the Box, with about a yard allowance of spare Drilling. 
The apparatus is now ready for use. Such a Machine is calculated 
to color twenty-four pieces per (Jay, of twenty-five yards each. 

The object in constructing a Machine after this principle, is to 
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give the Cotton and the Wool an equal chance of taking the Color 
alike, and to meet those separate but dissimilar circumstances, un- 
der which each of them combine with Color. 

Cotton only takes up a small quantity of Color at a single im- 
mersion, and takes it up quickly, and requires to be aired before 
another Dip is given to it, when it re-Dyes as before, until it has 
acquired, by repeated Dips and airings, by the same liquor, a suf- 
ficient depth of shade. 

Wool, on the contrary, takes up the Color as long as it remains 
immersed, without exposure to the air; therefore, when the Cotton 
and Wool are both exposed for a long time in the same liquor, the 
Wool will be fully colored, and the Cotton will be only partly so. 
The Machine described above, meets the demands of these two^ 
cases ; for the Cottonj as the Piece passes from one upper Roll 
through the liquor to the other, gets two Dips and one airing, be- 
tween, as it passes over the small Eeel, above the center of the Box, 
and by the time the Cloth has run three times from Roll to Roll,, 
the Cotton is Dyed full us deep as the Wool. 



GENERAL DIRECTIONS FOR DYEING COTTON AND WOOL CLOTHS. 

The most important object in Coloring these kinds of Cloths in 
the Piece, is, to make sure of Dyeing the Cotton deep enough, in 
the first place ; after that is accomplished, we may easily bring up 
the Wool at our leisure. As Cotton absorbs most coloring-matter 
when exposed to it in a dry state, we ought, therefore, to have the 
Cloths dry when commencing to Color them, if we intend them ta 
have every chance they ought to have. 

The best getieral plan of Dyeing these goods, is, first, to give 
them the Tannin Process or Shumacking, at a hand-heat, leaving 
them in all night: next morning, after draining well, pass them 
for an hour or an hour and a half, through the Mordant, at a boil- 
heat : after airing awhile, they should, in most cases, be washed 
and well drained : by this course a good foundation is given to the 
Cotton, and it will take the Color afterwards as readily as the 
Wool : they are finished in the Dyeing Process, by beginning at a' 
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heat considerably below the boil, and bringing up gradually to a 
boil, of which they ought not to have much. 

This plan is the most natural and straightforward, especially 
when you have to depend upon the Reels, entirely : but the plan can 
be reversed, if you have not convenience for washing oS between 
the operations ; in which case yoli must "Color up in the Dy ein g 
Process first ; then Shumac at a hand-heat, if for Dark Colors, and 
at lukewarm or even cold, if the Color is very Light, (in this, expe- 
rience must guide,) and in either case, leave in aU night : in the 
morning, Mordant with Nitrate or Pyrolignate of Iron, at a hand- 
heat for Dark, and perfectly cold for Light Colors. Wash ofl^ when 
convenient, and they are finished. 

The common plan adopted by the generality of Dyers in Color- 
ing Black (the onlyOolor they attempt to* Dye), is to Color first in 
the Dyeing liquor with the Rolls ; then to give about an hour's 
boil in another bath of Shumac, Pyrolignate of Iron, &a, and then 
a return to the Rolls and the Dyeing liquor, which has been 
strengthened by the addition of Logwood, &c. 

This method of proceeding is not very objectionable, but either 
of the others are preferable, as by keeping the several liquors sep- 
arate, a more intimate combination of the Cotton and the Color 
takes place, and it is also a cleaner, faster, cheaper and more desir- 
able Color. 

But, whatever method of Dyeing is pursued, the goods ought 
in every case to be well drained and aired, before going fix)m one 
liquor or kettle into another. 

In managing the Pieces, either in the kettles or the Machine, let 
them go into the liquors in as straight a manner as possible, and 
keep them so whilst in the act of Dyeing; and always have them 
nicely folded up while resting for drainage, &c., and send them out 
of the Dye-house in a neat and workmanlike manner. 

Although these goods can be Dyed entirely with Reels, and 
without the use of the Machine or Rollers, yet the last is decided- 
ly the best method in every respect for the Dyeing Process. Those 
who have not a desire to try such an apparatus as has been descri- 
bed, may easily convert one of their larger kettles into a substitute 
for itj by fixing the Rollers into a moveable Frame, that' may set 
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iato the kettle when waated for Cloth-dyeing, and be taken away 
when Cotton or Wool is to be Colored, but the draft of the one 
mentioned above will be found the best. 



THE EECIPES. 

• 

Each of these Formula are calculated for six Pieces, or one hun- 
dred and fifty yards when the Machine is used, and for eight Piec- 
es or two hundred yards when they are Dyed with the Reels, with- 
out using the Machine at all : some of them will be given for col- 
oring off at one operation only : others at two, and some at three. 

In making up all or any of the liquors according to the Recipes 
given for each, care must be taken to have all the solutions, when 
ready for the Cloth, entirely free from ground or chipped Dyestuffi, 
or any undissolved coloring-matters; the liquors must be of one 
dear and uniform consistence, aJl the materials of the bath being 
held in solution. Where Shumac and other ground Dyestuffs are 
obliged to be used, it is best to boil them out in some other con- 
venient vessel, and add the clear liquor to the Dyeing bath ; but it 
is far more convenient, where it is practicable, to use only the 
liquid or solid extracts of the Dyestuffi ; in this case the Dyeing 
liquors can be kept at one strength, and in a clear state for an in- 
definite length of time, though Coloring in them daily. 

Wherever the Recipes are given for Dyeing with the Reels en- 
tirely, this same Recipe will answer, if you use the Machine for the 
Dyeing Process, only charging the Machine with double the quan- 
tity of materials for the first Dyeing, that you employ afterwards 
for succeeding colorings, and that quantity is the same as ,laid down 
for the Dyeing Process with the Reel. The reason for giving reci- 
pes for Dyeing with Reels, is to give those a chance of producing 
these Colors, who may not have the fiaoility of a Machine. They 
can be Dyed in all their processes by common Kettles and Whiuoh- 
es, or by the Machine. The latter is the best, for many reasons : 
but it fhust be understood in all cases, that the Machine is only em- 
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ployed in the Dyeing or Coloring Process ; the Tannin and Mor- 
dant Processes always being performed with Kettles or Whinches. 

All the Colors, it will be observed, are Dyed upon one 
common principle, that is, as far as the Cotton is concerned ; an as- 
tringent element of some kind being required, either in a dis- 
tinct process, or by mixing it with the other materials in the 
Dyeing Process. This is the foundation upon which this kind of 
Dyeing rests : the Cotton in all cases requiring an intermedial sub- 
stance that possesses the quality of attraction both for the Cotton 
and the Color. 

The Processes of Tannin and Mordant are chiefly performed cold 
or lukewarm, the object in most instances being to impregnate 
the Cotton part only, with this preparation, leaving the Wool to 
color up in the Dyeing Process : but when we wish to give the 
Wool a slight touch of the preparation, we must use the baths at 
about one hundred and seventy degrees, Fahrenheit, more or less, 
according to the nature of the Color, and other circumstances. 

The Pyrolignate of Iron is chiefly mentioned in these Hecipes 
as the Iron Mordant, for most of the Colors, but if the goods be of 
fine texture, the Nitrate, Nitro-muriate or Nitro-sulphate of Iron 
may be substitued for it, if there be any objections to the use of the 
Pyrolignate on account of its empyreumatic smell. 
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When this Color is properly Dyed upon Cotton and Wool goods, 
they look remarkably well, and by a superficial observer would 
scarcely be distinguished from all- Wool, provided they have been 
well manu£sictured : for more depends upon the Manufiicturer than 
the Dyer, in this case. For these things the Manufacturer is refer- 
red to the article headed " Obstacles to Dyeing in the Piece." 

There is always more or less demand for Black — ^that and Indi- 
go Blue being Standard Colors; the other Colors, individually, dis- 
appear, at times, from the market, depending upon feshions for their 
temporary existence ; therefore, they are designated in Cloth Dye- 
ing, as Fancy Colors ; whilst Black and Blue are the fixed or 
Standard Colors. 

Black, then, being the principal Color called for on this kind of 
fabric, a little more room will be devoted to it, than most of the 
others, and several methods of Dyeing it will be put down, so as 
to afford the Dyer a chance of selecting such as may suit best to 
meet circumstances under which he may be placed, at different 
times, and at different establishments. 

There are various methods of Dyeing this Color, and quite a 
number of materials may be employed to body up the Cotton part 
of the fabric. 

. Some of these different plans and substances we will now pro- 
ceed to lay down ; and it will be for the Dyer to select such as ap- 
pear to him to answer his purpose best— different circumstances 
requiring a different mode of procedure, in all cases. 



FIRST METHOD. 

Employing Reels or Whinches only. 
First Dyeing. 

Logwood chips, 100 lbs. 
Fustic " 12J " 
Quercitron Bark, 12 J lbs. 
Bag these materials, and boil them two and a half hours ; then 
take out the bags, and add 

Sulphate of Copper, 10 lbs. 
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When this is dissolved, cool down the Kettle, and enter the 
Cloths in two drafts or strings ; run about five end», before bring- 
ing up to a boil ; then boil three-fourths or a full hour : take out, 
air and drain well. Preserve the above liquor for further use. 



Tannin Process. 

Shumac, 25 lbs. 

Logwood, 25 lbs. 

Sal Soda^ 2 J lbs. 
Boil these together for an hour in a convenient vessel, and when 
settled turnover the clear liquor into the'second Kettle, and fill up 
with cold water, so as to have the Tannin bath at about one hun- 
dred and twenty degrees, Fahrenheit. Enter the goods in this : 
give them five Ends, and lay them down in the liquor for the 
night. This Kettle may run three or four days in winter, and two 
or three in summer, without emptying. 

After taking the goods out in the morning, drain them well, 
and make up afresh bath, as follows, with cold water in summer, 
and lukewarm in winter. 



Mordant Process, 

Pro-sulphate of Iron, 8 lbs. 
Prolignate of Iron, 8 quarts. 

Enter the goods in this, and run three ends ; then lay down in 
the liquor for an hour, or upwards. Take out, drain, and let them 
rest awhile before washing off. 

This Kettle may be run for a week, without emptying ; always 
letting it settle, and running off the sediments at the bottom, befoi'e 
replenishing it for another day's work. 

This method of Dyeing leaves the Cloth very clean, and easy to 
wash off; the Color of the Cotton is also full as fast, as by any 
other plan. 

In usmg the Shumac and other ground Dyestuf^ if there be no 
convenience for boiling them up in a separate vessel — ^in this case, 
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they can all be thrown loose into the Shumac-kettle, and the Cloth 
run and left in as described, when the clear liquor only is used : but 
it is always the best to have clear liquors, as it prevents a great deal 
of unnecessary dirt, and the liability of the Cloths being uneven 
in Color, by lying upon the ground Dyestuffe. 

The above course appears to be — what it really is — ^the opposite 
of a natural plan ; as by taking the Dyeing Process first, we com- 
mence where common sense indicates we ought to terminate the op- 
erations: nevertheless, this plan produces excellent Colors, aiid 
there is no objection to following it. It has been introduced mere- 
ly as a reverse method to the more natural and direct one, of begin- 
ning with the Shumac first, in order to avoid the trouble of wash- 
ing off between any of the operations. 



A SECOND DYKING IN THE SAME LIQUOR. 

To THE remaining liquor of the first Dyeing, add the following 
articles in the 

Dyeing Process, 

Logwood chips, 75 lbs. 
Fustic chips, 10 lbs. 
Quercitron bark, 10 lbs. 

Treat these DyestuJBfe as for the first Dyeing ; then dissolve in 
the liquor 

Sulphate of Copper, 6 lbs. 
Enter the Pieces, run, and boil an hour. Take out, air and 
drain well. Strengthen your Shumac-tub or Kettle, with 

ShumaCj 25 lbs. 
Logwood, 15 lbs. 
Sal-soda, 2 lbs. 
Enter the goods into this, and leave them in all night. After 
taking out and draining well in the morning, run off a little of the 
bottom of the Iron liquor Kettle, to carry out the sediments : then 
strengthen it with 

Proto-sulphate of Iron, 4 lbs. 
Pyrolignate of Iron, 8 pints. 
Enter the goods into this, as described in the first Dyeing ; let- 
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ting them remain in the liquor an hour or two, and drain well be- 
fore washing off. 



BEVEBSB KETHOD OF THE PRECEDING. 

Tannin Process, 

Shumac. 25 lbs. 
Logwood (ground), 20 lbs. 
Fustic " 5 lbs. 

Treat these Dyestufi^, and handle the Cloths as described in the 
Shumacking of the preceding method. 



Mordant Process. 



Sulphate of Iron, 8 lbs. 
Pyrolignate of Iron, 12 pints. 

After running the goods three or four ends, and letting them lie 
in the liquor an hour or two, wash off well, and after a thorough 
draining, Dye up as follows : 



Dyeing Process, 

Logwood chips, 75 lbs. 
Fustic, " 8 lbs. 

Quercitron bark, 8 lbs. 

After boiling these up as usual, and taking out the bags, add 

Bisulphate of Copper, 8 lbs. 

Enter the goods at a boil-heat, and run three-fourthsof an hour : 
then bring up the heat^ and give a very gentle boil for one-fourth 
of an hour, and take out. The Tannin and Mordant Processes are 
used cold, or, at most, not more than one hundred and twenty 
degrees Fahrenheit. 

The several liquors can be preserved for ftirther use, as mention- 
ed in the preceding examples ; and for succeeding Dyeings, the 
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quantities of the materials will have to be reduced or augmented, 
according to the depth of Color wanted. In all these cases the 
Dyer has got to exercise his own judgment. 



ANOTHER METHOD. 

The Dyeing Process done by the Machine. 

Prepare the liquor of the Machine for the commencement, as 
follows : 

Hematine, 100 lbs. 

Shumac, 25 lbs. 

Soda Ash, 25 lbs. 

Sulphate of Copper, 12 J lbs. 
Boil out the Shumac in a convenient vessel, and pour the clear 
liquor (without the sediments,) into the Machine; then dissolve the 
Hematine and Sulphate of Copper in the same, the Machine being 
Med with water sufficient to bring it to a working height : after this, 
lidd the Soda Ash, very carefully, by little at a time — Shaving the 
liquor at about one hundred and seventy-five degrees, Fahrenheit 
— ^raking up the Kettle or Machine, to aid the solution of the seve- 
ral materials. When everything is feirly dissolved — ^which is 
known by the foaming of the liquor ceasing — ^the Dyeing liquor is 
ready for use, and should appear Red-purple. 



Dyeing Process, 

Bun the Cloths through the above liquor from BoU to Boll 
three times, or six Ends : then, after they have drained sufficient- 
ly on the Boll, take them o% air them in a neat and straight man- 
ner, in front of the next Kettle, which has a Beel or Whinch upon 
it, as in the common or regular way of Cloth Dyeing. 

To make the next liquor, or the Mordant Bath, for twenty-four 
Pieces, or a full day's work for the Machine, and which may as 
well be run through at one time (provided the Kettle, Tub, or 
vessel be large enough,) use the following: 
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Mordant Process, 



Shumac, 25 lbs. 

Pyrolignate of Iron, 12 pints. 

Protosulphate of Iron, 6 lbs. 

Bisulphate of Copper, 2 lbs. 
Boil up the Shumac, and take the dear liquor only into the 
Kettle, in which dissolve the other ingredients, and run the Cloths 
in it at a boil-heat for one hoar; take out, air, and drain well. 
Then return them, six Pieces at a time, giving them four Ends 
through the liquor of the Machine, after it has been strengthened 
with the following articles : 

Hematine, 9 lbs. 

Soda Ash, 6 lbs. 

Sulphate of Copper, 6 lbs. 
The Color is now finished, on the first six Pieces ; and in Dye- 
ing up the remainder, the liquor must be strengthened with the 
same quantity as the above, for every succeeding Dyeing of six 
Pieces. 

For the next and succeeding day's Dyeings, the Iron liquor ves- 
sel must be strengthened, fi)r every twenty-four Pieces, with 

Shumac, 12 lbs. 

Pyrolignate of Iron, 4 quarts. 

Sulphate of Iron, 4 lbs. 

Sulphate of Copper, 2 lbs. 
The strength of the Dyeing liquor in the Machine, must also be 
kept up, with 

Hematine, 12 lbs. 

Shumac, 6 lbs. 

Soda Ash, 6 lbs. 

Sulphate of Copper, 6 lbs. 
for every six Pieces to be Dyed. 

Proceed with the Dyeing operations of each day, as has been 
described above. This plan is essentially the same as what is uni- 
versally followed through the country ; for the simple reason, that 
they donH hum any other. 
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ANOTHER METHOD. 

At Two lAquoTs — Mordant and Dyeing. 

Shumac, 12 lbs. 

Fustic, 6 lbs. 

Sulphate of Copper, 6 lbs. 

Pyrolignate of Iron, 1 J pints. 

Boil the Shumac and Fustic in a vessel, as before-mentioned, 

and take the clear liquor into your Kettle, and dissolve the other 

ingredients in it. Eun the Cloths in this over the Eeel for an hour 

and a quarter, at the temperature of one hundred and seventy-five 

degrees, Fahrenheit. Take out, air, and drain weU : then enter 

the goods into the Machine, to the Dyeing liquor of which add as 

follows, in the 

Dyeing Process. 

Hematine, 12 lbs. 
Fustic (strength pQ 6 lbs. 
Sulphate of Copper, 3 lbs. 
Soda Ash, 6 lbs. 
Eun the goods from EoU to EoU in this liquor, six Ends at a 
boil-heat, boiling at the last End if necessary. 

You will observe that in all 'cases of Dyeing Black by the Ma- 
chine, the Color of the liquor should appear of a Eed-purple hue ; 
if it looks blue and thin, or inclines to Black, give it Soda Ash un- 
til it assumes that Color, without reference to the quantity of Soda 
it may require. 

If the liquor looks too much on a Crimson, give a little Sulphate 
of Copper, till you ,get the Eeddish-purple hue. 
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A SUPERIOR METHOD TO ALL OTHERS FOR THESE 
KINDS OF GOODS, AND RUN OFF IN ONE LIQUOR, 
BY MACHINE. 

Aggregate Process, 

Foit making up the first or Standard liquor, for a Box or Machine 
of the size described in the article "Dyehouse,*' use the following 
materials : 

Queroitrine, 15 lbs. 

Hematine, 76 lbs. 

Bisulphate of Copper, 15 lbs. 

Soda Ash, 15 lbs. 

Dissolve all these together excepting the Soda Ash, which mu^ 
be added very gradually to the other after they are in solution ; 
the heat having been reduced before the Soda Ash is given, on ac- 
count of the great agitation caused by the action of the Alkali on 
the Sulphate of Copper. 

The liquor, if right, should now appear of a rich, deep, Red- 
plum color, or — ^if we may so speak-— of the color of the ripe wild 
Grape. If inclining to be too Blue, or to a Black or Olive shade, 
give more. Alkali, until the desired hue is brought up ; if it bears 
too much on the Crimson shade, give more Sulphate of Copper. 

If the liquor has the appearance above-described, it is ready to 
receive the Cloth, which enter at about two hundred degrees, 
Fahrenheit, and run four or six Ends, from Roll to Roll — ^boiling 
at the last two Ends. Air well, and after resting an hour or two, 
see if the Color has come up a good, clear, bright Jet Black. 

If it assumes and maintains too much of an Olive cast, it indi- 
cates too much Quercitrine in proportion to the Hematine, which 
is remedied by strengthening the liquor with about six pounds of 
Hematine, and running two Ends on the Rolls. This is the only 
defect to be anticipated fix)m this method of Dyeing, and any Dyer 
certainly ought to know enough to correct any variation from the 
shade he has to Color to, without requiring every minutiae to be 
noted down in the Formula of a Color. 

12 
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Every succeeding Dyeing of six Pieces will require the liquor 
strengthening with about the following ingredients and quantities : 

Hematine, 12 lbs. 
Quercitiine, 2J lbs. 
Sulphate of Copper, 4 lbs. 
Soda Ash, 4 lbs. (more or less.) 

The liquor, before Dyeing, always to be a Grape color. The 
Pieces to be entered below the boil : run six Ends, and the last two 
at a gentle boil. A little variation may be given to this operation 
of Dyeing, by running three or four Ends, at a low heat ; then tak- 
ing out and airing well, and again runnii^ the remainder of the 
Ends, at a gentle boil ; and you may either give it all the 
materials at once, or take two-thirds of them in the first Dip and 
the other third in the last^ but this is immaterial. 

In all cases, for this mode of Dyeing, the Pieces are to be well 
Carded, Scoured and dry-Cropped, and taken dry into the Dyeing 
liquor; and, if justice has been done them in all these respects, you 
will obtain the richest and best. Black ever Dyed on Cotton and 
Wool goods. 

Quite a number more plans could be given for Dyeing this 
Color, but here are a sufficiency to answer all practical purposes, 
and to meet almost all emergencies and circumstances : any of 
which will produce first rate Colors from the hands of a skillful 
and intelligent Dyer, and no other ought to be employed in the 
business. 

I have been led to enlarge upon the different methods of Dyeing 
Black, because it is the most general Color, and a Standard in the 
market. 

If in any case of Dyeing Black, or in fact, of any other Color, 
the Cotton should not be quite deep enough, or up to the Wool, 
the remedy is to give them the Tannin or Mordant Processes, cold ; 
which, in all instances, will never fail bringing them up. The 
qwintity of the ingredients to be given in such cases, depends upon 
the difference of shade between the Cotton and Wool parts of the 
fabric ; the Dyer's experience will suggest to him how to proceed 
in each instance. 
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I>LUM OH COIIBEA.TJ. 

Dyeing Process — by reels, 

Hypernic chips, 48 lbs. 

Logwood chips, 32 lbs. 

Fustic chips, 8 lbs. 

Sulphate of Copper, 6 to 8 lbs. 
Mix and bag the Dye-woods, and boil an hour and a half ; draw 
the bags, and dissolve the Sulphate of Copper : enter the Cloth at 
a boil-heat, and run an hour — the last fourth of which time, at a 
gentle boil. Take out, air, and drain well. 



Tannin Process. 

Shumac, 20 lbs. 

Logwood 10 lbs. 

Hypernic, 10 lbs. 
Boil these drugs up in a separate vessel (if convenient,) and 
take the clear liquor into the Tannin-kettle : run the goods five 
Ends, at one hundred and forty degrees, and let them steep all 
flight. • 

Mordant Process, 

Pyrolignate of Iron, 8 pints. 
Protosulphate of Iron, 4 lbs. 
Bisulphate of Copper, 2 lbs. 
After draining the Cloths well, turn them three* or four Ends 
through this solution, lukewarm in winter — ^in summer at the com- 
mon temperature of the water, and leave them in an hour and a 
lialf. 

This is a good self-Color ibr these kinds of fabrics, and is a good 
old-feshioned shade, but no worse for that — ^although at the present 
day very seldom called for. 

"We will give the reverse method of Dyeing it, which is a little 
the best, if you are not afraid of the trouble of washing. 
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REVERSE METHOD — ^BY REELS. 



Tannin Process. 

Shumac, 25 lbs. 

Logwood, 12^ lbs. 
Take the clear liquor of these articles, and run the Cloth five 
Ends, at one hundred and fifty degrees of heat, and steep all night : 
n th e morning take out, and drain well from the Tannin liquor. 



Mordant Process. 

Pyrolignate of Iron, 8 pinta 
Protosulphate of Iron, 8 lbs. 
Bun five Ends in this solution, at the common heat of the water 
in summer and lukewarm in winter (ninety-eight or one hundred 
degrees.) Let them remain in the liquor two hours : take out, 
drain and theii wash off well, and afterwards drain them complete- 
ly from the water, before entering them into the 

Dyeing Process. 

Hypernic wood, 48 lb& 

Logwood, 82 lbs. 

Fustic, 8 lbs. 

Sulphate of Copper, 8 Ib^. 
B<h1 up the Dye-woods one and a half hours ; take out the b^^ 
and dissolve the Sulphate ; Beel the goods through this for on^ 
hour at a boil-heat (say two hundred degrees,) then bring up to a 
gentle, simmering boil for one-fourth of an hour, and take outj^ air 
well, and drain. This method gives a little bloomier and brighter 
hue than the preceding ; but either method will answer. You 
may vary the shades of this Color, by giving more or less log- 
wood or Hypernic, or both. 
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DYKING OFF IN QNB LJQUOR— BY MACHINE. 

Aggregate Process. 

Braziline, 60 lbs. 

Hematine, 80 lbs, 

Quercitrine, 9 lbs. 

Bisulphate of Copper, 10 lbs. 
Dissolve all these together, then cool down too ne hundred and 
eighty degrees, and enter the Cloth dry and Cropped ; run from 
Roll to Roll three or four Ends, at this temperature ; then take 
out, and air well. 

Examine the Color after cooling, when, if you think it will not 
come up deep enough for the Pattern, you may have to color on 
its return into the Machine again, then you must strengthen the 
Vat by the addition of the following drugs (more or less, according 
to shade, or your own ideas :) 

Braziline, 6 lbs. 

Hematine, 4 lbs. 

Quercitrine, J lb. 

Bisulphate of Copper, 5 lbs. 
When these are dissolved, re-enter the doth at a boil-heat ; run 
three or four Ends, the last End or two at a gentle boil. 

Forevery succeeding Coloring of six Pieces, use the last-named 
quantities of Dye-drugs, and treat the goods as in the first Dyeing. 
Any variation of shade you wiU obtain by regulating the Relative 
quantities of Hematine and Quercitrine. If any *time the Cotton 
should be lighter than the Wool, take the Tannin and Mordant 
Processes, with small quantities of Shumac and Iron. 
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OLIVE. 

We now come upon a class of Colors, the method of Dyeing^ 
which, upon Cotton and Wool goods in the Cloth, has never been 
practised by any of the Dyers where these fabrics are made : I am; 
therefore, going to open, as regards them, a mysterious and un- 
known series of operations and methods of procedure, which in a 
simple and easy manner obtain Colors, that they have at present no 
knowledge of any means of producing, nor any idea that they ever 
could be produced on this compound kind of febric. 

Commencing with Olive, I am not aware that a single Color de- 
scribed through all the following pages of this book has ever been 
Dyed on Cotton and Wool goods in th^ Piece, by any other Dyer 
in the country ; though it is possible some may have been done 
without my knowledge, but it is doubtful. 

Therefore, in what follows, you will find yourself upon new 
ground in regard to one particular branch of Dyeing, undescribed 
by any writer, and untrodden by any Dyer, save the one who lays- 
the description before you, without the slightest misgiving but you 
will find everything laid down in such a manner, as that **he wha 
runs may read," and that everything is in accordance with the 
most correct principles of Dyeing, and in unison with Chymical 
&cts. 

The Eecipes are the correct descriptions of individual experience^ 
largely practised upon by their inventor, and can be recommended 
by him as truthful and effectual methods of producing all the Co- 
lors to which they relate. 



FIRST METHOD. 



TO BE WORKED BY THE REELS, ONLY. 



Tannin Process, 



Shumac, 18 lbs. 

Cutch, 6 lbs. 
Enter the Cloth, and turn five Ends in these at the temperature 
of one hundred and thirty degrees, Fahrenheit, and leave in all 
night. 
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Mordant Process, 

Pyrolignate of Iron, 8 pints. 

Proto-sulphate of Iron, 6 lbs. 
After draining the Cloth fix)m the Shnmac liquor, run them 
three Ends in the Mordant Kettle, at one hundred and twenty de- 
grees, Fahrenheit, in winter, and cold in summer : let them remain 
an hour or two ; then drain and wash off. 



Dyeing Process. 

Logwood, 8 lbs. 
Fustic, 50 lbs. 
Hypernic wood, 16 lbs. 
Sulphate of Copper, 4 or 6 lbs. 
Boil up the Dye-woods and throw out the bags, before giving the 
Sulphate of Copper : then, having the Pieces well drained, enter 
them at a boil-heat, run them for an hour, and finish by boiling a 
quarter of an hour. 

All these liquors can be preserved for other Dyeings, an d can 
be used for two or three days, without commencing with firesh 
baths. 

We will give the reverse of this method, in which no washing is 
required between the operations. 



REVERSE OF THE FIRST METHOD. 

Dyeing Process — ly the Heels, 

BROWNOLIVB. 

Fustic, 60 lbs. 

Hypernic wood, 20 lbs. 

Logwood, 10 lbs. 

Sulphate of Copper, 6 lbs. 
Mix the Dye-woods together, and bag and boil them two hours : 
withdraw them and add the Sulphate of Copper, then enter the 
goods at a boil-heat and run an hour and a quarter — the last half 
of it at a gentle boil-heat Take out, air well, and drain. 
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Tanmit Fivce^b\ 

Shumac, 20 lbs. 

Quercitrine, 5 lt>s. 
Enter the goods and run them five Ends, at one hundred and 
twenty degrees in winter, and at the regular temperature of the 
water, in summer. Lay them down all night : in the morning take 
out, and drain well. 



Morckint Process. 

Pyrolignate of Iron, 8 pints. 
Ptoto-sulphate of Iron, 4 lbs. 
Give the Pieces three or five Ends through this, at a lukewarm 
heat in winter and cold in summer, and let them remain in the 
Kettle an hour or two before taking out 



STANDARD OR TRUE OLIVK. 

Dyeing Process — with Reels. 

Fustic, 60 lbs. 
Logwood, 20 lbs. 
Hypemic, 10 lbs. 
Sulphate of Copper, 6 lbs. 
Mix and bag these Dye-stuffs, and boil a couple of hours. With- 
draw the bags, before adding the Sulphate of Copper. 

Enter the goods at one hundred and eighty or one hundred and 
ninety degrees : run about an hour, and then boil a quarter of an 
hour. Take out, air and drain well. 



Tanmn Process. 

Shumac, 25 lbs. 
Turn the Cloths through the above for five Ends, at one hundred 
and twenty degrees in winter, and at the common temperature in 
summer. Let them remain in the liquor all night. 
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Mordant Process. 

Pyrolignate of Iron, 8 pints. 
Proto-sulphate of Iron, 4 lbs. 
Reel or Whinch them througli this for four or five Ends, and 
leave them well stopped down under the liquor for an hour or two. 



GREEN OLIVE. 

Dyeing Process — by Reels, 

Fustic, 45 lbs. 
Cutch, 8 Its. 
Logwood, 80 lbs. 
Sulphate of Copper, 6 lbs. 
Boil the Dye-stuflfe out for one hour and a half, and take dut the 
bags before adding the Sulphate of Copper. 

Enter the goods in the usual manner, and give them about three- 
quarters of an hour's run over the Winch, and then a gentle boil 
for about half an hour : air and drain. 



Tannin Process^ 

Shumae, 15 lbs. 
Quercitrine, 5 lbs. 
Enter the Cloths into this at the natural temperature of the wa- 
ter. Reel them five Ends, and lay down over night 



Mordant*Process, 

Pyrolignate of Iron, 6 pints. 
Proto-sulphate of Iron, 3 lbs. 
After draining them well fix>m the Shumae liquor, enter into the 
Mordant liquor at the natural temperature of the water : turn a few 
Ends, ^nd then lay them down an hour. 
13 
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Dyeing Proc§$s — by Machine. 

« 
Quercitrine, 60 lbs. 

Hematine, 20 lbs. 
Braziline, 10 lbs. 

Bisulphate of Copper, 10 to 15 lbs. 
Dissolve all these together iii the Machine by boiling, then cool 
down to one hundred and eighty degrees, Fahrenheit Enter the 
goods, (dry,) having them previously Cropped : give three or four 
Ends, from Boll to Boll : take out, and give a good airing ; then 
return into the Machine, and give from three to four Ends more, 
when they are finished. 

Bemarks. — Tke above quantities of Dye-stuflfe are for the com- 
mencement of a fresh bath ; the following Dyeings will require the 
Machine-bath ta be strengthened with these quantities of Drugs for 
every six Pieces, or one hundred and fifty yards. 
^ Quercitrine, 9 lbs. 

Hematine, 8 lbs. 
Braziline, 1^ to 2 lbs. 
Bisolphate of Copper, 4 lbs. 
Proceed in the second and subsequent Dyeings as stated for the 
first. If the particular shade you have to Color to should require 
any Soda Ash, give it before entering for the return Dip, at the 
rate of ten pounds for the first Dyeing, and three to five for the 
second and following Dyeings of six pieces each : but dispense with 
the Alkali, if the shade will allow of it. 

If the Cotton should ever happen to vary in depth of Color from 
the Wool part of the febric, treat it with the Tannin and Mordant 
Processes lightly, and it will remedy the defect. 

You will obtain the different varieties of Olive, by a judicious 
management of the quantities of the different Drugs. 
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This, in all its varieties, is a substantial and handsome Color for 
this description of Cloth, and whether Printed upon or going as a 
plain Color, will always be more or lesa in demand as long as tihis 
particular fabric shall occupy a place among marketable articles. 
I am pretty certain that no one has succeeded in producing thid 
Color on Cotton and Wool goods in Piece Dyeing, (though several 
liave unsuccessftilly attempted it,) up to the present time, with the 
exception of the writer of the following Recipes for producing the 
different shades of this Color — every one of which may be relied 
uj>on as most effectual in producing the effects attributed to them» 



YELLOW BROWN. 

Dyeing Process — by Seel. • 

Rustic, 50 lbs. 
Hypemic, 25 lbs. 
Cutch, 12J lbs. 
Sulphate of Copper, 6 lbs. 

Mix and bag the Dye-woods, boil an hour and a half; draw the 
bags and dissolve the Sulphate of Copper ; then enter the goods at 
one hundred and dghtjr degrees ; run three-fourths of an hour and 
bring up to a boil, which continue a quarter of an hour : take out, 
air and drain well. Use one-fifth more of every kind of the above 
Drugs for the first Kettlefiill, and preserve the liquor for continual 
use, always giving the above quantity of articles to .every eight 
Pieces after the first Dyeing. 



Tannin Process, 

Shumac, 25 lbs. 
Take the clear liquor of the Shumac, run five Ends at one hun- 
dred and twenty degrees in winter, and at the common temperature 
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in summer; leave them in all night. In the morning, after draiii- 
ing them well, give them four or five Eads, and let them remain 
in the liquor an hour, the solution being cold. 



Mordant Process, 

Pyrolignate of Iron, 6 pints. 

ProtO'Sulphate of Iron^ 4 lbs. 
Should your Cotton come up too dark, any time, use one-fourth 
less Shumac. This is a very good shade for printing, and leaves 
the Cloth very soft and glossy. 



REVERSE OF THE FIRST METHOD — ^BY REEL. 

YELLOW BROWN. 

Tannin Process. 

Shumac, 25 lbs. 
Cutch, 12J lbs. 
EuN the Cloths five Ends, and lay them down all night ; heat, 
one hundred and forty degrees. 



Mordant Process. 

Pyrolignate of Iron, 8 pints. 

Protosulphate of Iron, 4 lbs. 
After draining Well from the Shumac liquor, run the goods four 
or five Ends in thia bath at the common temperature of summer, 
and leave them in an hour or two ; then take out, drain and wash 
well. 



Dyeing Process. 

Hypemic, 25 lbs. 

Fustic, 60 lbs. 

Sulphate of Copper, 6 lbs. 
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Mix, bag, and boil these Dye-woods two hours ; withdraw the 
bags, and dissolve the Sulphate of Copper ; enter the goods at 
a boil-heat (say two hundred degrees, Fahrenheit ;) run over the 
Wbinch for about^hree-fourths of an hour ; bring up to a gentle 
boil for ten or fifteen minutes ; then take out and cool well before 
folding up the Cloths for washing. 

This method of Dyeing is a little more trouble than the preced- 
ing, on account of the washing from the Mordant, but the color of 
the Cotton and the Wool are more alike. 

In both these methods you must preserve the Dyeing liquors 
for constant use, running a little off every morning, with a view 
of carrying off the sediment which has accumulated by the previous 
day's Dyeing. You may run the Shumac liquor two or three days, 
but the Iron liquor is best, fresh every day. 



RED BBOWN. 



Tannm Process 



Shumac, 25 lb& 
Cuteh, 12^ lbs. 
Treat the Cloths in all respects like the preceding ; at one hun- 
dred and thirty degrees. 



Mordant Process. 

Pyrolignate of Iron, 8 pints. 
Protosulphate of Iron, 4 lbs. 
Treait cold, and in all respects as the foregoing. Wash off weU. 



Dyeing Process. 

Fustic, 40 lbs. 
Hypemic wood, 40 lbs. 
Sulphate of Copper, 8 lbs. 
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Mix, bag and boil these one hour and a half; take out the bags 
and dissolve the Sulphate, then having drained your Cloth well 
from the washing, enter the goods at a boil-heat, run an hour, and 
take out. 

You may save some labor and time by reversing this method, 
but the color on the Cotton and the Wool will be more similar in 
shade by this plan than by beginning with the Dyeing process 
first ; because the Brown color coming last, covers or falls upon 
the Black hue given by the Shumac and Iron, and hides the last 
from view ; whereas the Shumac and Iron, coming over the Brown 
on the Cotton, gives an Olive shade to it, very distinguishable 
when the goods are finished^ imparting a muddied appearance to 
the Color, which ought to be avoided. 

However, you can take either plan by a reversion of the above, 
taking the Dyeing process first, the Tannin next, and terminating 
with the Mordant process. 



DARK BROWN. 

Dyeing Process^^y Reels. 

Hypemic wood, 40 lbs. 

Fustic, 82 lbs. 

Logwood, 8 lbs. 

Sulphate of Copper, 8 lbs. 
Mix, bag, and boil the Dye-woods an hour and a half; then af- 
ter taking out the bags, dissolve the Sulphate of Copper, and enter 
the goods at one hundred and eighty degrees, Fahrenheit; having 
Reeled five Ends, bring up the heat, and boil until the Cloths have 
been in the Kettle, in full time, one hour: take out, air and drain. 



Tannin Process. 



Shumac, 25 lbs. 
Treat the Cloths in this liquor as usual. Temperature, one hun- 
dred and twenty degrees. 
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Mordant Process. 

Pyrolignate of Iron, 8 pints. 
Protosulphate of Iron, 4 lbs. 

Drain well from the Shumac liquor, and run through the Iron 
Mordant four or five Ends, at one hundred and twenty degrees 
in winter, and cold in summer : let them remain in the Mordant 
one hour. 

As this is a dark, sombre Color, it is iromaterial whether the 
Shumac and Iron be used first or last in Dyeing it, although the 
Color looks a little livelier, by reversing these processes. You 
can take either plan at your own discretion, all you have to do in 
diis case is to begin with the Tannin process, then the Mordant, 
and wash off: concluding with the Dyeing process. The Drugs 
in each process being the same as above, in formula. 



DYEING OFF IK ONE LIQUOR — BY MACHINE. 

Make up the Standard liquor for the first Dyeing as follows : 

Quercitrine, 50 lbs. 
Braziline, 25 lbs. 
Cutch, 12i lbs. 
Bisulphate of Copper, 12^ lbs. 

Dissolve all thes Drugs thoroughly ; then cool down the liquor 
to one hundred and eighty degrees : enter the Cloths well Cropped 
^nd in a dry state, and run them at this heat from Boll to Boll for 
three or four Ends: takeout and air well. If not likely to be 
deep enough in Color, give them the following quantities of Drugs 
before re-entering them into the Machine. 

Quercitrine, 2 lbs. 

Braziline, 1 lb. 

Cutch, J lb. 

Bisulphate of Copper, 2} lbs. 

After these are dissolved, re-enter the goods at a boil-heat, and 
boil gently the last two Ends ; giving them in all six Ends for the 
two runs. Supposing the liquor now of a sufficient Standard 
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strength^ add to it the following Drugs for every subsequent Dye- 
ing of six Pieces each time. 

Querdtriue, 8 lbs. 

Braziliue, 4 lbs. 

Catch, 2 lbs. 

Bisulphata of Copper, 4 or 6 Iba 
When these are dissolved enter the Cloth and proceed as in the 
first Dyeing. In any case of the Cotton being too light for the 
Wool, a passage through the Tannin and Mordant processes, as 
usual, with very little Shumac and Iron, will suffice for all diffi- 
culties. 

All the shades of Brown will be obtained by the Machine, 
equally as wdl as by the Kettle and Bieel ; by proportioning the 
relative quantities of the materials according to the; pattern you 
have to Dye to. The principle is laid down h^ce that will answer 
for all shades, and the skill of the Dyer will be called into requisi- 
tion to produce the variations. 

If the goods have been well managed in the Carding, so as to 
leave the fiice of the Piece, when finished, perfectly smooth and firee 
firom. lumps of Cotton, and have been w^U raised aind Cropped, and 
entered dry into the liquor of the Machine then there is a 
certainty of both the Cotton and the Wool being colored ; but by 
taking them into the Machine both uncropped and WQt, with the 
Cotton all rolled up into small, hard knots, by defective Carding, 
then the chance is that all these defects in the manufiujture will 
show themselves upon the Cotton part of the fabric, and the feult 
is in the manufacturer, and not in the Dyer, or in the mode of Dye- 
ing. This will be the case, not only in this, but also in all other 
colors, whether Dyed with the Machine or by the Beels ; but the 
Shumacking and Ironing of the goods, either before or after the 
Dyeing process, covers up effectually every defect 
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This color, excepting only its very darkest shades, is but little 
called for as a self-color, but die medium and light shades are well 
adapted for Printing purposes. 

It is, therefore, necessary to give a few examples of the means of 
producing some of its shades. 

These colors require considerable nicety of management, and a 
strict guard kept upon the Fustic and the Soda employed, as in the 
case of the Fustic, the Dyer is v^ry apt to be mistaken in its mode 
of operation, and to underrate its real powers ; he should, therefore, 
always take care to be on the under side with it, as it has a continu- 
al tendency to prevail over other Dyestuffs, and in this color, espe- 
cially, it looks very bad when in excess : too long boiling is apt to 
make it pass to a diin shade, and then the whole color appears flat 
and dingy. The Soda also must be well looked after, judging 
more by the appearance of the liquor than anything else, when the 
proper quantity has been given, as too little leaves the color flat 
and lusterless, and too much has the eflfect of stripping the Cotton. 

All the shades of this color are regulated by the quantities of 
Blue and Yellow in its composition, so if a Blue shade is wanted, 
more Logwood must be given, and if a Yellower one, more Fustic 
is required : if darker, more of both ; if lighter, less of both : but 
these matters all belong to experience ; and no Dyer of long stand- 
ing in the business needs any of these minor observations for his 
instruction. 



BABK GRSEN — ^BY RBELS. 

Tannin Process. 

Shumac, 20 lbs. 
Logwood, 10 lbs. 
Kun the Cloth five Ends in this liquor at a lukewarm heat, and 
lay them in for the night 

14 
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Mordant Process. 

Pyrolgnate of Iron, 4 pints. 

Sulphate of Copper, 4 lbs. 
After the goods have drained well, turn them through this for 
four or five Ends; then take out after lying in the liquor for au 
hour : drain and wash o£^ and allow them to drain off well. 



Dyeing Process. 

Fustic chips, 82 lbs.' 

Logwood chips, 24 lbs. 

Sulphate of Copper, 6 lbs. 
Boil up the Dye-woods an hour and a hal^ and then throw out 
the bags : then dissolve the Sulphate, and enter the goods at one 
hundred and eighty degrees ; run them for about three-fourths of 
an hour : take out, air, and drain well : then add very gradually 
to the Dyeing liquor 

Soda Ash, 5 or 6 lbs. 
Bring the liquor up to the boil-heat, or a gentle spring: re-enter 
the Pieces, and run half an hour — the last ten minutes at a quiet 
boil. The liquor, after the addition of the Soda, should look a 
bright, lively green : too much Soda strips the Cotton. If you 
wish to avoid the trouble of washing between the operations, re- 
verse this method, by Dyeing first and then Shumacking and 
Ironing afterwards ; only omitring the Sulphate of Copper in the 
Mordant. 



ANOTHBB SHADE — BY REELS. 

Tannin Process. 

Quercitron bark, -16 lbs. 
Logwood, 24 lbs. 
Shumac, 12} lbs. 
Boil these articles well in a convenient vessel; let them settle, 
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and add the clear liquor to the Tannin bath — ^the water being cold 
in summer, and in winter merely tepid. 

Eun four or five Ends, and leave the Cloth in all night. 



Mordant Process, 

• 

Bisulphate of Copper, 8 lbs. 
Dissolve the Sulphate in a small quantity of boiling water in a 
wooden vessel, and turn it over into the Mordant bath of cold wa- 
ter, and run the Cloths five Ends, lay down for an hour, then take 
out and let them drain well on the Whinch or Reel, and without 
washing transfer them, after folding, to the 

Dyeing Process, 

Fustic, 24 lbs. 

Logwood, 16 lbs. 

Sulphate of Copper, 4 to 6 lbs. 
Boil the Dye-woods .one hour and a half; heave out the bags ; 
dissolve the Sulphate ; enter the Cloths ; run half an hour, at one 
hundred and eighty degrees : take out and air them. Dissolve in 
the liquor gradually 

Soda Ash, 4 to 6 lbs. 
Bring the liquor up to a boil-heat ; re-enter the Pieces and run 
half an hour, the last five or ten minutes at a gentle boil. Preserve 
all these liquors for further Dyeings, in which case you may dimi- 
nish the ingredients a little for subsequent colorings. 



DYEING OFF IN ONE LIQUOR — ^BY MACHINE. 

Aggregate Process. • 

Prepare the standard liquor of the Machine as follows : 

Quercitrine, 25 lbs. 

Hematine, 25 lbs. 

Bisulphate of Copper, 10 lbs. 
Dissolve all these together in the Machine bath, and reduce the 
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temperature to one hundred and eighty degrees : run the Clothe 
three or four Ends on the Bolls ; take out and air well : in the 
meantime strengthen the bath (if you think the depth of the desired 
color requires it) with 

Quercitrine, 8 lbs. 

Hematine, 8 lbs. 

Bisulphate of Copper, 2^^ to 5 lbs. 

When these are dissolved, add gradually to the liquor at two 
hundred degrees, 

Soda Ash, 10 to 12} lbs. 

When all the drugs are fairly in solution,* and the foaming of 
the liquor has ceased, re-enter the Cloth, and run three or four 
Ends at a very gentle boil : six Ends at the two dips, is generally 
sufficient to color them properly 

We must repeat, that the goods are presumed to be well Carded, 
Cropped and dry, when they are entered into the liquor the first 
time, and then tibiere will be no trouble about the Dyeing ; but i^ 
through any oversight in managing the liquor, there should at any 
time be a deficiency in the Cotton, Shumac and Iron them slightly; 
but this will rarely be the case, and will only occur for want of 
experience and tact in the management of the Dyeing, as the arti- 
cles and the method used are quite sufficient at all times to color 
them effectually. The only difficulty in this color will be o^vfing 
to the want of practice in the Dyer, which will soon be overcome 
by a few trials. Everything depends upon the Dyer^s ingenuity 
and aptitude in producing the various shades of this color: the 
principle is here, and it is for him to work the materials according 
to the particular pattern required, which skill and previous expe- 
rience alone can effect. 



For every succeeding Dyeing of six Pieces, use 
Quercitrine, 6 lbs. 
Hematine, 6 lbs. 
Bisulphate of Copper, 6 lbs. 
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Ban in this solution at one hundred and eighty degrees, three 
Ends; take out and air; then add to the liqjior gradually, 

Soda Ash, « lbs. 

Be*enter at a boil-heat, run three Ends, with a gentle boil the 
last End. 

Tou will regulate the depth of the color and its particular shade, 
by adding or diminishing the quantity of the Quercitrine and He- 
matine, and by varying their relative proportions. 
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PURPLE. 

TO BE WORKED BT THE REELS OKLT. 

Tannin Process. 

Shnmac, 20 lbs. 
Logwood (ground), 15 lbs. 
Take the clear liquor of these ; run the goods five Ends at one 
hundred and twenty degrees, and leave them in over night : after 
draining well, in the morning run them for an hour in the 

Mordant Process. 

Pyrolignate of Iron, 8 pints. 
Protosulphate of Iron, 4 lbs. 
After coming from this bath, which you will use cold, let them 
be well washed off and drained. 



Dyeing Process. 

Hypemic, 50 lbs. 
Logwood chips, 25 lb& 
Sulphate of Copper, 6 or 8 lbs. 

Mix, bag and boil the Dye-woods for one hour and a half, then 
withdraw the bags and dissolve the Sulphate : enter the Cloth at 
one hundred and eighty degrees^ and whilst Beeling the goods^ 
gradually bring up the heat, so that by the time they have been in 
the liquor one hour, it may be, at a boil, which continue gently 
for two Ends : take out and air well before washing. Save the 
Dyeing liquor for ftirther use! 

This color is well adapted for Printing with figures of a Gold or 
Green : it will * also answer for a self-color for coats, &c. ; and on 
fine Cashmeretts, it is an elegant shade for Ladies' doaks, mantil* 
las, &c. 

This method may be reversed, by Shumacking and Ironing last. 
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DYEINO OFF IN ONE LIQUOR — ^BT lUCHINB. 

i. 

Aggregate Process. 

Prepare the standard liquor of the bath, as follows : 
Braziline, 40 lbs. 
Hematine, 18 lbs. 
Bisulphate of Copper, 10 lbs. 
Dissolve all these together; reduce the temperature to one hun- 
dred and eighty degrees ; run the Cloth (Cropped and dry) into 
this liquor ; give it three or four Ends from EoUto Eoll ; take out 
and air well. In the meantime, strengthen the bath with 

Braziline, 7 lbs. 
Hematine, 5 lbs. 
Bisulphate of Copper, 5 lbs. 
Dissolve all these together, and reduce the heat to two hundred 
degrees, Fahrenheit ; re-enter the Pieces, and run three or four 
Ends, the last End or two at a gentle boil. 
For every succeeding Dyeing of six Pieces, use 
Braziline, 8 lbs. 
Hematine, 4 lbs. 
Bisulphate of Copper, 6 lbs. 
Treat the Dyestuf& and the Cloths in all respects as for the first 
Dyeing: only if you think proper you can strengthen the bath in 
the return dip, by a small quantity of the above drugs. 

You will get die various tints of this color, by varying the quan- 
tity and relative proportions of the different ingre(]dents. K you 
require a deeper shade, use more of all ; if Lighter, use less : if a 
Bedder hue, use more Braziline or less Hematine ; and if it be 
wanted Bluer, use more Hematine or less Braziline, as the case 
requires. 
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Although this color belongs to the Minor Shades of Color, and 
may appear out of its regular place^ it is thought advisable to in- 
sert it here, as partaking about equally of the hue both of Purple 
and Blue. 



Tannm Process — with Beds. 

Logwood, 16 lbs. 

Nut-galls (ground,) 4 lbs. 
Take the clear strength of these articles, and pour them into the 
Tannin bath ; enter the Qoth at seventy-five degrees, run five 
Ends, and leave them in all night. 
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Mordant Process. 

Sulphate of Copper, 4 lbs. 

Sulphate of Ipqu, 2 Iba. 
After draining well from the Tannin liquor, run the Pieces 
through this cold solution five Ends, and let them soak an hour or 
two. 



Dyeing Process. 

Logwood, 8 lbs. 

Hypemic, 8 lbs. 

Sulphate of Copper, 2 lbs. 
Give the strength of these drugs to the Dyeing bath, and after 
washing and draining the Cloths £rom the Mordant, enter them at 
one hundred and sixty degrees^ and run them till finished, which 
will take about threeK][uarters of an hour. The Dyer will vary the 
quantities and relative proportions of the ingredients^ as well as the 
increase of temperature, to accommodate the shade of his pattern. 
He can idso, for some shades of Lavender, omit the washing off 
out of the Mordant. 
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A RICH, full Blue is tbe most desirable color to apply oh Cotton 
and Wool goods for Cloths for men's wear, but at ^e same time, 
the most difficult to obtain, both as regards the production of the 
color, and the trouble and expense attending its Dyeing. 

An Indigo Blue can be Dyed on these goods, but the expense of 
it will probably deter most manufacturers from using it on so low 
a quality of Cloth. 

The next best color in point of beauty and durability, is the 
Chrome Blue, but on account of the number of operations it has to 
pass through, it is tedious and difficult to color, and for this reason 
it will be no &vorite with the Dyer. There are more simple 
methods of Dyeing a Logwood Blue, which, though neither so 
handsome or permanent as either of the above, will no doubt be 
preferred, both by the Manufacturer and the Dyer; an example or 
two of which will be given in detail. 

For the information of any one willing to giv€ eitjber of the first- 
named colors a trial, a few hints, merely, of the outlines of the plan 
ctf Dyeing them dhall be giv^i but without any expectation that 
^y will ever be generally practised. 

The best and surert method of Dyeing iheee oompound fiibricB 
Indigo Blue, is to run them through a Woad or Jack-Yat, having 
a machine to hoist and lower into the Yat^ precisely the same as 
for Dyeing Cotton Warps ; taking about two hundred yards of 
Cloth in length, for each separate Dyeing : the Pieces being enter- 
ed dry and cropped. 

Have a great pressure upon ihe Squeeze Bolls, so as to have as 
little liquor as possible left in them after every run. About four 
Tuss in good Yats will be sufficiaBli to bring up a de^ lioh Blue. 
Air or ungreen them thoroughly between the dips. In oases wheie 
the Cotton fidls in depth of color as compared with the Wool, re- 
medy this by washing off the goods, and then treating tbem with 
a strong, cold solution of Logwood, all night, and finish off by run- 
ning them in a Mordant bath with either ax pounds of Stdphate 
of Copper, or four pounds of Sulphate- of Iron. For very deep 

Blues the latter is preferable. 
15 
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For a Ohrome Blue. — ^Prepare the Cloths with Bichromate of Pot- 
ash, &C., as for all Wool goods: wash off well and drain: makeup 
a liquor with eight pounds of Cutch and sixteen of Hematine : run 
the Cloths five Ends and leave in all night — ^the solution being^ 
cold. Next day run them for an hour through a cold solution of 
eight pounds of Sulphate of Copper, and after draining them well^ 
finish off in another vessel with Logwood and Hypemic, in quan^ 
tities according to shade. Enter the Pieces into this liquor at one 
hundred and ^eighty degrees, and whilst Reeling, gradually bring^ 
up the heat to a boil, at which point if they have been rightly 
managed, the color will be up. 

This is all Reel work for eight Pieces, or two hundred yards*. 



TO BE WORKED BY THE BEELS ONLY. 

Tannin Process, 

Cutch, 8 lbs. 

Hematine, 16 lbs. 
Dissolve these, and pour the solution into the Tannin bath, and 
turn the goods through it five Ends, at about one hudred and five 
d^rees : let them remain in over night : in the morning take out 
and drain well. Preserve this liquor for the same use. 



Mordant Process. 

Bisulphate of Copper, 8 lbs. 

Turn through this four or five Ends: lay down an hour or so. 
Temperature one hundred and twenty degrees. Take out, drain, 
and without washing enter into the 

Dyeing Process. 

Logwood, 16 lbs. 
Hypernic, 8 lbs. 
Soda Ash, 1 lb. 
Mix, bag and boil these for one hour ; take out the bags, and 
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enter the Cloth at one hundred and ninety degrees : run about half 
or three quarters of an hour at this temperature : take out and air 
well, then add gradually to the liquor, 

Sulphate of Copper, 4 lbs; 
Soda Ash, 3 lbs. 

Bring the liquor up to two hundred degrees : re-enter the Cloths 
and run them three-quarters of an hour ; the last End or two 
bring up to a gentle boil. You may substitute Shumao for Cutch 
in the Tannin process ; but in that case, the color will be apt to be 
a little duller in hue. 



DYKING OFT IN ONE LIQUOB — BY MACHII^. 

Aggregate Process, 

Hematine, 20 lbs, 
Braziline, 10 lbs. 
Bisulphate of Copper, 8 lbs. 
Soda Ash, 8 lbs. 

Dissolve the Extracts and the Sulphate together first, then grad- 
ually add the Soda, and when all are fairly in solution, and the 
foaming of the liquor is stayed, reduce the temperature to one hun- 
dred and eighty degrees, and enter the Cloth (cropped and dry:) 
run two or three Ends from Boll to Boll: then take out and air 
well : in the meantime, if you think the color will not be deep 
enough, strengthen the liquor with 

Hematine, 4 lbs. 
Braziline, 2 lbs. 
• . Bisulphate of Copper, 2 lbs. 
Soda Ash, 2 lbs. 

Dissolve the Extracts and the Sulphate together, and add the 
Soda after : then bring up the liquor to the boil-heat: re-enter the 
pieces ; run about three Ends &om Boll to Boll, the last one at a 
gentle boil. The above is the Standard-liquor for this color, which, 
of course, you will preserve. 
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For ererj succeeding Dyeing use the following drugs, and pro- 
ceed as above : 

Hematine, 4 to 6 lbs. 

Braziline, 2 to S lbs. 
Bisulpbate of Copper, S to 6 lbs. 
Soda Ash, 8 to 6 Iba 

Zf ik^ shade is not wanted so bkMMny, use less Braadline : and 
if at any time the Cotton should be lighter than the Wool, give it a 
good strong Logwood liquor (coM,) and Mordant (ccdd^) either with 

Bisulpbate of Copper, 6 lbs. 

or in place of it, give 

Sulphate of Iron, 4 lbs. 

Let them remain in the cold Logwood liquor all night : and in 
the Mordant, an hour or two. 



You will observe in this place, that in Dyeing by the Machine, 
not only in Blue, but all other colors, if the color indicates a pros- 
pect of corning up to the desired shade, and the Cotton and the 
Wool are both equal in depth of color, whilst in the first dip, then 
run them along without taking out, until the Dyeing is fairly ac- 
complished. 

It is only to make '* assurance doubly sure'' that a second dip ia 
recommended, and directions given in r^ard to it: nevertheless, a 
second dip is certainly the most positive and sure way ; especially 
for those who have had but little practice in this mode of Dyeing. 

The practised Dyer will easily perceive how these Machine^Dy* 
ed colors are to be managed: how the quantitijeei and kinds of 
drugs are to be proportioned and used for ev^ry color, in order to 
produce the best and most eoonomieal results. It ia not to be ex« 
pected that any but experienced workmen can take hold of these 
recipes, and put them through such variations as different circum- 
stances require, in order to obtain the same results as they are cal- 
culated to give, when skilfully managed. 



Descriptions of other kinds of Blue might be given, but it is al- 
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most useless to insert them, as they would very rarely or ever be 
called for : such as the various shades of Chymic, and Prusgiate or 
Prussian Blue, &c. However, a few hints shall be given in regard 
to them, merely for the guidance of any who may wish to give 
them a trial* 

For a Prussian Blue, on the Eeels, and with eight Pieces, pro- 
ceed as follows : steep the Cloths all night in a strong solution of 
Logwood, with 

4 lbs. of ground Nutgalls (previously boiled out.) 

In the morning drain well, and run them in a cold bath of 

Nitro-muriate of Iron, 8 pints, 
Crystalized Muriate of Tin, 2 lbs., 

for one hour : wash off thoroughly, and drain well : then for Dye- 
ing off use 

Prussiate of Potash, 1 lb», 

to every ten pounds of Cloth, or about twelve pounds of Prussiate 
for the eight Pieces ; to which add, when dissolved, 

Sulphuric Acid, 2 lbs., 

and the strength of 

Logwood, 12 lbs. 

Begin this Dyeing process at the temperature of the human 
body, and bring up the heat gradually to one hundred and eighty 
degrees : then raise and air the Cloths well, and add to the liquor 

Sulphuric Acid, 2 Iba 
Crystalized Muriate of Tin, 2 lbs. 

Be-enter the Cloth and bring up the heat gradually to a boil, 
which continue about ten minutes ; Beeling and opening carefully 
the whole time the Cloths are in the Dyeing bath. 

K the Cotton should be lighter than the wool at any time, steep 
all night in strong, cold Logwood liquor, and finish off with 

Sulphate of Copper, 6 lbs. 
Crystalized Muriate of Tin, IJ- lbs. 

cold, and one hour working. The different shades of Chymic or 
Saxon Blue may be colored on the following plan, and by using 
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Beels altogether, and taking eight Pieces or two hundred yards as 
a full quantity for a KettlefuU. 

For a full Blue, boil out twelve to sixteen pounds of Logwood 
chips : add to this liquor four pounds Potash-sulphate of Alumina, 
two pounds of Super-tartrate of Potash, and as mucii Extract of 
Indigo, or Indigo Paste, as the shade you wish to obtain may seem 
to require : run through this liquor for about three-fourths of an 
hour: commence at one hundred and eighty degrees, and bring up 
to two hundred degrees, before taking out to air: whilst airing, 
give 

Crystalized Muriate of Tin, 2 lbs. 
Sulphate of Alumina, 2 lbs. 
Super-tartrate of Potash, 1 lb. 

and if it should require any more Extract of Indigo, give that at 
the same time, also. Be-enter the Cloths in this, and run about 
half an hour, the last ten or fifteen minutes at a boil. 
Air well and wash ofl^ then drain thoroughly. Now boil up 

Logwood, 16 lbs. 

Shumac, 8 lbs. 

G-round Nutgalls, 4 lbs. 

Turn the clear liquor of these into a bath of cold water, or at 
most not over one hudred degrees temperature: run the Cloth 
in this five Ends, and lay them down for the night. 

In the morning take them out and drain well ; then run them 
through a cold bath of 

Nitro-muriate of Iron, 4 pints. 
Bi-sulphate of Copper, 4 lbs. 

for about one hour : take out, air, drain and wash. 

I will observe here, once and for all, that to effect the complete 
drainage of these Cotton and Wool goods, between one liquor and 
another in Dyeing all colors, be sure and expose them to the action 
of the Extractor, if there is one in the establishment — b3 the liquor 
of one bath going into that of another, presents the same obstacles 
in Dyeing these goods, as it does in the Dyeing of raw Cotton — 
which has»already been mentioned in Section first. 
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AUEOEA, BED, AND YELLOW. 

This is the plax^e in wbich these colors ought, according to the 
rotation adopted for arranging the succession of colors, to be treat- 
ed upon ; but as none of them are adapted to this descriptioi;i of 
goods, it would only be burthening these pages with matter that 
would be perfectly useless in application. It is merely to show 
that they were not forgotten as colors, that they are mentioned at 
all. They are as easy to Dye as any of the preceding ones, but it 
is of no use to be at the trouble and expense of producing any- 
thing for which there is no demand. 
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Minor Shades of Colors. 

These may be considered, in the art of Dyeing, as forming three 
separate Divisions, varying in their intensity and particular hues, 
as they have more or less quantity of the Dyestufb in their com- 
position, employed to produce the orignal color, of which they may 
be said to be the representative degrees of its scale, or those percep- 
tible differences distinguishable by the human eye. 

According to this doctrine, then, when we speak of the shades 
of a color, we mean some perceptible difference in appearance, as 
measured by the organ of vision; which being so delicate a metre 
as to distinguish the slightest difference between light and shade, 
we may easily imagine what an immense number of differences 
there must exist in the aggregate of all the colors. 

Therefore, it will be readily seen, that to give any written account 
of the quantities and kinds of Dyestu£^ to produce all the shades, 
or even any individual shade, without seeing it personally, would 
be impossible : for the least variation in quantity or quality of Dye- 
stufb, as well as in other circumstances, are sujQ&cient (in the light 
shades,) to produce all the effects that constitute the difference be- 
tween one shade and another. From this you will perceive that 
the great variety in this intermedial class of colors, or the different 
shades of Slate, Drab and Fawn, which embrace the minor shades 
of Black, Olive, and Brown, precludes the possibility of giving 
recipes that will produce the exact patterns you may have to color 
to ; all that can be done by the writer, not only in these colors but 
in all others, is to give the formula for such a color or shade of col- 
or as he may consider will be a standard or fixed point, from 
which the Dyer by his skill and experience can tell in what man- 
ner to deviate so as to produce the particular color he is desi- 
rous to obtain. 

Hence, in the following recipes you will find that no particular 
or definite shade, or arbitrary line of demarkation is aimed at fiir- 
ther than what might be the idea of the writer at the time, as the 
most suitable of several hues to serve as guides in finding out oth- 
er and analogous shades. 
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The Principle, or Method and Materials for producing all the 
shades of tiie different colors, are embodied in the several proces- 
ses, and the same mode of operations and kind of materials men- 
tioned in any particular recipe, will, by proportioning them right- 
ly, produce every variety or shade in the same family of color, of 
which that recipe may be considered as the centra 

All the recipes in the book are to be considered in the above 
light 



Although the following recipes are all calculated, for Dyeing 
with the Eeels-only, yet they can all be produced (and perhaps full 
as good) by coloring in the Dyeing process, with the Machine or 
Boiler apparatus. 

In this last plan of Dyeing, it will be necessary to have your 
Dyeing liquor much stronger than when coloring by the Eeels al- 
together, and you will have to reguhie the hecU, in order to keep 
the Cotton and the Wool both of one depth of color whilst Dye- 
ing. There is no harm or danger of the Cotton getting more than 
its appropriate sharej but there is considerable difficulty in prevent- 
ing the Wool from doing so ; therefore, whenever you perceive 
the Wool to be gaining the ascendancy, take the goods up and air 
them; lower the temperature of the Dyeing bath greatly, and 
strengthen the liquor considerably, by iJie addition of more of the 
kind of Dyeing materials you are using tor producing the color 
then under operation : re-enter the goods, and be careful not to 
raise the heat again until the color of the Cotton is &r ahead of 
that on the WooL 

By attention to these particulars, yojLi will produce any shade or 
Color with one liquor, and in any of the cases where you fiedl in 
depth of color on the Cotton, you can remedy the mischance by 
the Tannin and Mordant processes used cold, or nearly so, and 
with a slight amount of drugs. But make it a settled point, in 
Dyeing these Cotton and Wool cloths, always to get the Cotton 
part well bodied up or Dyed first, and the Wool part will be sure 
to follow as the time goes on, and the beat increases. 

These remarks hold good, not only in these shades alone, but 
also in all colors on this description of cloth, 

16 
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Minor Shades of Black, 



DABK SLATE. 

Dyeing Process — hy Beels, 

Logwood, 82 lbs. 
Fustic, 8 lbs. 
» Sulphate of C9pper, 5 lbs. 
Atter boiling the Dye-woods as usual, and dissolving the Sul- 
phate, enter the cloth at one hundred and eighty degrees, running 
them for about one hour; gradually bring up the heat and boil 
ten or fifteen minutes : then take out, air and drain. 



Tannin Process. 

> « 

Shumac, 16 lbs. 
Logwood, 12 lbs. 

Soda Ash, 1 lb. 
Boil these together, and take the clear liquor ; then run the 
Pieces five Ends through this, and leave them in all night ; cold 
in summer, lukewarm in winter. 



Mordant Process. 

Pyrolignate of Iron, 6 pints. 
Bisulphate of Copper, 2 lbs. 
After draining fix>m the Tannin liquor, run the Cloths four or 
five Ends through this at the common summer heat, and allow 
them to remain an hour before taking out. 

The hue or tint of this color may be varied, by using eight 
pounds of Cutch in place^ of the Fustic employed in the Dyeing 
process. 
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BED SLATE. 

Dyeing Process. 

Logwood 16 lbs. 

Hypernic, 8 lbs. 

Fustic, 8 lbs. 

Sulphate of Copper, 4 lbs. 
Mix, bag and boil the Dye-woods for one hour ; take out the 
bags and add the Sulphate ; then run in the goods at one ]^undred 
^and eighty degrees : bring up the heat to a boil, which continue 
for a quarter of an hour. Take out, air and drain. 



Tannin Process, 

Shumac, 16 lbs. 

Logwood, 8 lbs. 
Take the clear liquor of these : run the Cloths five Ends, and 
*xtllow them to remain in the Tannin bath all night. In the morn- 
ing take out and drain well. 



Mordant Process. 

Pyrolignate of Iron, 4 pints. 

Protosulphate of Iron, 4 lbs. 
Run the goods through this bath for five Ends, and leave them 
in one hour. Temperature — summer heat for both the last pro- 
.cesses. 



COMMON SLATE. 

Dyeing Process. 

Cutch, 12 lbs. 
Logwood, 8 lbs. 
Sulphate of Copper, 2\ lbs. 
Boil out the Cutch and Logwood before dissolving the Sulphate, 
:and when the whole are in solution, enter the Cloths at one hun- 
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dred and eighty degrees : and whilst Beeling, gradually bring up 
to a boil) which continue for a few minutes, and take out to air and 
drain. 



Tannin Process. 

Shumac, 8 lbs. 

Logwood, 8 lbs. 
Take*the clear liquor of these and run the goods five Ends, at 
the common temperature of the water, and let them remain in all 
night. 

Mordant Process. 

Pyrolignate of Iron, 4 pints. 
Proto-sulphate of Iron, 2 lbs* 

After drsdning the Cloths well, give th^n four or five Ends 
through this and leave tiiem in the liquor fox an hour. This bath 
is to be used at the common temperature of the wa^r in the sum* 
mer season. 

Any of the shades of Slate can be Dyed by the reverse method 
of this ; that is, by going through the Tannin and Mordant pro- 
cesses before Dyeing off; only not forgetting to wash off out of 
the Iron before proceeding to finish in the Dyeing bath. 



LEAD. 



Tannin Process. 

Shumac, 8 lbs. 

Logwood, 8 lbs. 

Fustic, 2 lbs. 
Boil these up, and take the clear liquor into the Tannin bath at 
a lukewarm heat, run the goods five Ends : let them soak in it all 
xught 
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Pypc^gnate of Iron, 4 pints* 
Proto-stdpbate of Iron, 4 lbs* 
Bun the goods five Ends, and then lay downdn thia liquor for 
«n hour: take out, drain and wash. 



Dyeing Proem. 

Logwood, 8 lbs. 

Cutch, 2 lbs. 

Sulphate of Copper, 2 lbs. 
Boll out the Logwood aud Catch before giving the Sulphate, 
-enter the Cloth with the temperature of the Dyeing liquor at one 
hundred and thirty degrees, to commence with ; and whilst Beel- 
ing, bring the heat up slowly to one hundred and ninety degrees, 
taking about three-fourths of an hour, when it will be finished. 
It will be best to boil up the Logwood and Outch in a small ves- 
«el by themselves, and pour their clear solution into the Dyeing 
Kettle, instead of boiling in the Dyeing vessel, and waiting until 
it has time to cool down to one hundred degrees (except in the 
<iaae of using steam,) you can boil any small quantity of liquor, and 
<50ol down by filling with cold water. 



LEAD. 



ANOTHER METHOD. 

Tannin Process, 

Shumac, 8 lbs. 

Logwood, 8 lbs. 

Cutch, 4 lbs. 
Take the clear liquor of these into the Tannin vessel, and run 
the goods five Ends at the common heat of the water in summer, 
;and in winter, lukewarm : let them remain therein until morning. 
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Dyeing Proeeaa. 

t 

Protosulphate of Iron, 4 lbs. 

Dissolve this in the dear water of the Kettle, at one hundred 
and thirty d^rees, and ran the Cloths through it at that tempera- 
ture for about half an hour : then take them out 

Whilst the Goths are airing, dissolve in the Iron-liquor of the 

Kettle, 

Hematine, 2 lbs. 

or pour into it the strength of 

Logwood, 8 Iba 

Then re-enter the Pieces, and whilst Reeling, bring up the heat 
gradually to one hundred and ninety degrees, taking up about 
three-fourths of an hour's time, when they will be finished 

The goods before going into the Iron solution, ought to be thor- 
oughly drained from the Tannin liquor. 
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Minor Shades of Olive. 

DEEP DRAB. 

Tannin Process, 

Shumac, 12 lbs. 
Take the clear liquor of this, and run the Cloth five Ends 
through it cold, and leave them in all night 



Mordant Process, 

Pyrolignate of Iron, 4 pints. 
After draining the Cloths from the Shumac-liquor, run them 
through this five Ends, and let them soak an hour : take out and 
wash : then drain well. Iron, cold. 



Dyeing Process, 

Cutch, 12 lbs. 

Fustic, 6 lbs. 

Hypemic wood, 6 lbs. 

Logwood, 8 lbs. 

Sulphate of Copper, 4 lbs. 
Boil up the Dye-woods, and throw out the bags : add the Sul- 
phate of Copper ; then enter the goods at one hundred and eighty 
degrees, and while Reeling bring up to two hundred degrees : let 
the operation last tiiree-fourths of an hour. 

This method may be reversed, by commencing with the Dyeing 
process first ; entering the Clotiis at one hundred and thirty de- 
grees, bringing up the liquor (whilst Reeling,) to a boil, and con- 
tinuing the ebullition ten or fifteen minutes ; using eight pounds of 
Shumac in the Tannin process, and soaking in it all night; then 
finishing off in the Mordant process, with six pounds Sulphate of 
Iron. Both these last processes are to be employed cold. 
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RED DRAB. 

Tannin Process. 



Shumac, 8 lbs. 
Outch, 4 lbs. 
Use the clear liquor of these, and run the Cloths five Ends, cold 
or merely lukewarm, and leave in all night. 



Mordant Process, 

/• 
Proto-sulphate of Iron, 8 lbs. 

Employ this solution cold, and run five Ends ; then soak the 

Cloths for one hour. Take out and drain well. 



Dyeing Process. 

Cutch, 6 Iba 

Fustic, 4 Iba 

Hypemic, 8 Iba 

Logwood, 1 lb. 

Sulphate of Copper, 2j^ lbs. 
Take the clear strength of the Dye*woods, and dissolve the Sul- 
phate with them in the I)yeing bath : into which enter the Cloth 
at one hundred degrees, and whilst Reeling, bring up the heat to 
two hundred degrees. Let the operation take up three-fourths of 
an hour. 

The Dyeing Process may be taken first, if thought more advisa- 
ble, only using four pounds Sulphate of Copper, in place of the 
quantity above enumerated. 



BSTBRHAZY PRAB. 

Tannin Process. 



Shumac, 12 Iba 
Cutch, 6 lbs. 
Logwood, 6 lbs. 
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Enter the Cloths into the clear strength of these drugs, at one 
hundred and twenty degrees : Beel five Ends, and let them stay in 
all night 

Mordant Process. 

Nitrate of Iron, 2 pints. 
Proto-sulphate of Iron, 6 lbs. 
After draining from the Tannin liquor, run in this cold liquor 
five Ends, and leave in one hour : take out, wash and drain well. 



Dyeing Process, 

Oatechu, 12 lbs. . 

Hypemic, 8 or 12 lbs. 

Logwood, 4 or 6 lbs. 

Sulphate of Cppper, 4 lbs. 
Boil out tiie Dye-woods and withdraw the ba^ : dissolve the 
Sulphate, and enter the Cloth at one hundred and eighty degrees, 
and whilst Keeling them bring up the liquor to a boil, run an End 
or two, and then take out 

This Color can be made either Bluer or Kedder, by judiciously 
proportioning the Logwood and the Hypemic wood ; and it may 
be flattened down (if required) by the addition of a little Sulphate 
of Iron, in the Dyeing bath. 



STONK DBAB. 

Tannin Process. 

Shumac, 12 lbs. 

Cutch, 6 lbs. 
Dissolve the Cutch and Shumac by themselves, and take their 
clear liquor for use in the Tannin vessel : then run the Cloths five 
Ends through this whilst cold, and leave them in all night In the 
morning take out and drain. 

17 
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Mordant Process, 

Proto-sulphate of Iron, 8 lbs. 
Dissolve this in a Kettle of cold water, and run the Cloths 
through it for about three-fourths of an hour : take out, and after 
letting them drain awhile, enter them (without washing,) into the 

Dyeivg Process, 

Cutch, 10 lbs. 

Dissolve this in the Kettle at one hundred and seventy-five de- 
grees; enter the Cloths, and whilst Reeling, bring up the heat to. 
two hundred degrees. In about an hour after commencing, the 
Color is done. 

Another shade of this Drab will be obtained by treating the 
goods with the cold Tannin Process, as above, and next morning: 
taking them out, and dissolving four pounds of Sulphate of Iron 
in the same liquor : then re-enter the same Pieces, and whilst Reel- 
ing, apply either the fire or steam, and bring up slowly, during 
which time, take off samples of the Color, and as soon as it arrives 
at the desired shade, take out the goods, air and wash. 



SILVEB DRAB. 

Tannin Process, 

Catechu, 8 lbs. 
Bisulphate of Copper, J lb. 
Dissolve in a suitable vessel (with boiling water,) the following 
ingredients, and pour them into a Kettle of clean water, at the 
temperature of one hundred degrees : turn the goods five Ends^ 
and let them soak all night. 
In the morning, take out and drain well. 



Mordant Process. 

Proto-sulphate' of Iron, 8 lbs. 
Dissolve the above in a vessel of cold water, and run the Pieces 
through it for half or three-quarters of an hour. 
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Dyeing Process, 

Kun off full two-thirds of the liquor of the vessel in which the 
Cloths were soaked all night, and then fill it up with water again ; 
now enter the Cloths into this (without washing them from the 
Mordant Process,) at the temperature of one hundred and twenty 
or one hundred and thirty degrees; and while turning them 
through it ',bring up the heat a little, but do not exceed one hun- 
dred and seventy-five degrees. Take them out whenever they 
arrive at the desired shade, independent of the heat, or any other 
circumstance. 

This Drab may be Dyed without the intermediate process of 
Ironing in a separate operation, by emptying the Tannin bath two- 
thirds — ^running up with water — ^usingfour pounds Sulphate of 
Iron with the same liquor, and raising the heat; but the Color i» 
not so clear as when Ironed separate — as above. 



SAGE DRAB. . 

Tannin Process, 

Catechu, 8 lbs. 
Logwood, 12 lbs. 
Fustic, 8 lbs. 

Pour the strength of these into the Tannin bath : run the Pieces 
five Ends through this, having it lukewarm, and leave them in all 
night 



Mordant Process. 

Bisulphate of Copper, 4 lbs. 
Dissolve this in a pail or two of hot water, and pour into a Ket- 
tle or Box of clear, cold water, and after the Cloths have drained 
well from the Tannin liquor, enter them into this and run them 
for nearly an hour ; then take out and (without washing) enter 
them into the 
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Dyevhg Process. 

Logwood, 4 lb& ; 

Fustic, i IbB. 

Catediu, 1 lb. 
Ban tbopi in this for about three-fourdifl of ao. hour, beginnmg 
at a tempemtuie of one bundled and thiirty degreea^ and runnmg 
up the heat towaids one hundred and aevent j de^^rees — ^whieb do 
not eineeecL Take out when deep enough, without r^^ard to beat 
or time. 

For deeper or lighter shades use more or less Logwood and Fus- 
tic ; and for a Yellower hue, give more Fustic ; for a Bluer, use 
more Logwood. If waited duller, or more of a Stone Drab hue, 
u^e more Gatechu : or, after running awhile in the Dyeing bath, 
raise the Cloth and give a little Sulphate of Lx>n : re-enter the 
goods, and run a few Ends. 
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Minor Shades of IBroTv^n. 



DEEP PAWN. 

Tannin Process, 



Shumac, 8 lbs. 
Logwood, 8 lbs. 
Cutch, 8 lbs. 
Use the streugtb of these, and run the Cloths five Ends in it at 
the temperature of one hundred degrees, and soak all night. 



Mordant Process. 

Bisulphate of Copper, 4 lbs. 
After the goods have drained fix>m the Tannin liquor, run them 
five Ends through the cold Mordant liquor, and let them remain 
in it an hour or more : take out, drain (without washing,) and pass 
them to the 

« Dyeing Process. 

Catechu, 12 lbs. 

Fustic, 4 lbs. 

Hypernic, 4 lbs. 

Sulphate of Copper, 4 lbs. 
Take the strength of the above Dye-woods, and dissolve the Sul- 
pliate with them in a bath of water at one hundred and fifty de- 
grees : into which enter the goods, and while Reeling ihem briag 
up the temperature towards one hundred and sevenly-five degrees 
— ^which do not exceed : when the Color is sufficiently up, take 

out 

Another shade of this Fawn Drab may be obtained, by taking 
one-half of all the ingredients named, and proceeding as above 
stated. In either of the two shades you can flcUten the hue or 
bring it more towards a Drab, by raising the Cloth out of the 
Hquor, towards the ^d of the Dyeing Process, and giving a little 
Sulphate of lion. 
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PAWN DRAB. 

Ihnntn Process. 

Outcli, 8 lbs. 

Nutgalls (ground,) 4 lbs. 
Boil these in a suitable vessel, and then pour the whole through 
a coarse seive into your Tannin bath of clear water, at one hun- 
dred degrees. Eun the Cloths five Ends, and let them remain in 
all night. 



Mordant Process. 

Bisulphate of Copper, 8 lbs. 
After draining the Pieces from the Tannin liquor, run them five 
Ends through this at one hundred degrees, and let them lie in it 
an hour. 



Dyeing Process, 

Catechu, 8 lbs. 

Dissolve this in about seven or eight gallo^is of boiling water, 
and pour it through a seive into the water of the Dyeing bath, 
heated to one hundred and thirty degrees. Take the Cloths, only 
slightly drained from the Mordant liquor, (two or three pails of 
which you may add to the Dyeing bath,) and enter them into this, 
and while Keeling, bring up the temperature to one hundred and 
eighty degrees: whenever the Cloths are evenly Dyed, and the 
Color suits you, take out the goods; but in running the Cloths, 
whatever length of time it may take in bringing up the depth of 
shade, do not allow the heat to exceed two hundred degrees. 

If you want to flatten the hue of the Color a very little. Sulphate 
of Iron will do it ; or a few quarts of old refuse Black liquor will 
answer the same purpose. 



As Fawns are but little called for on Fulled Cloths, it is useless 
to give any more examples; as almost all their shades depend 
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upon the greater or less quantities of the Dye-drugs, used in the 
examples here given, from which an experienced Dyer will pro- 
duce any variety that may be wanted. 

Catechu and Cutch have been selected from many other Dyeing 
materials that produce the Fawn shades, on account of its great 
aCBlnity for the Cotton part of this fabric, and the ease with which 
it can be applied by simple operations. 

The great Principle for our consideration, not only in these par- 
ticular shades, but in all other colors and their various shades, is, 
how to Dye the Cotton and Wool, or other material, precisely 
alike. 

In the case of coloring Fawns, we obtain this result very easily, 
by using the Cutch or Catechu, &c., cold, or nearly so ; which 
gives a body to the Cotton before the Wool has scarcely become 
affected, and the subsequent warm Dyeing by the*same or other 
material^ takes some, both on the Wool and also on the Cotton, 
thereby turning out a Color of the same hue and depth on both. 

Brighter shades of Pawn than those given by Catechu and Cutch 
can be obtained by other Dye-drugs, but they are more costly, less 
permanent, and require more operations, and color with greater 
difficulty than by the two preceding articles. Madder, Camwood, 
Barwood, Hypemic, Fustic, Quercitron Bark, and a variety of 
other coloring matters may be employed : but the Cutch and Cate- 
chu are preferable on almost all accounts. 
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THE EPITOME OP DYEING COTTON AND WOOL 

CLOTHS. 

Ik commencing so intricate a piece of'work as the Dyeing of a 
complex &bric, like Wool and Cotton Cloths in the Piece, it is es- 
sential that we should not only b^;in rigkt^ but that we should be 
carried through all its stages correctly, and terminate right. 

The Prindples, Methods and Materials by which this compound 
fftbric is most easily Dyed with the several Colors, are scattered — 
in appropriate places — ^through the preceding pages; but these 
being the vital elements of this branch of Dyeing, without a close 
adherence to which, it is impossible that success shoi^ld attend the 
efforts of the Dyer, I cannot conclude this Treatise, withaa,t collect- 
ing these particulars into one contiguous body, and laying them 
down as Fundamental Eules — or as axioms — in Dyeing, which 
cannot either be slighted or departed from with impunity. 

They are the very Spirit of the Art For this reason I reiterate 
them, so that tdiey may be indelibly impressed upon the mind of 
the I^er, as those circumstances under which he has either to fidl 
or succeed in the object of his attempts, in this particular depart- 
ment of Dyeing. 

Therefore, I call his earnest attention to the following observa- 
tions, and recommend him to study them thoroughly, and act up- 
on them with the most undeviating constancy, as those principles 
upon which depend the successful results of his operations. 

1. — ^The first essential point to be observed, is of as much conse- 
quence to the Manufacturer as to the Dyer, and it is his peculiar 
province, or that of his Superintendent, to see that the goods are 
delivered to the Dyer in the best possible condition for Dyeing, of 
which state the Dyer is the only legitimate judge. 

It is a duty that the Dyer owes to himself, to his character and 
reputation as a workman, to msist — at all times — ^upon those con- 
ditions being fulfilled, which he considers as indispensable to the 
ease and certainty of coloring these, or any other description of 
goods ; and it is the interest of the Manu&cturer to sustain him at 
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all times in these reasonable demands, by seeing that the Dyer has 
the goods delivered into his hands, in the condition he requires. 

Under these circumstances, all other persons will be exonerated 
from' blame for any mischance that may happen in the subsequent 
operations of Dyeing. 

These conditions for Cotton and Wootmade Cloths — ^the kind 
of febrio now under consideration — ^are^ that they be thoroughly 
Carded, effectually Scoured and Fulled, and completely freed from ^ 
Soap and Grease: then entirely Raised and Napped, Dried and 
Cropped well down, and sent in this shape to the Dyer, who will, 
under these circumstances, have a feir chance to color both the 
Cotton and the Wool 

These^ circumstanc€»i, you will bear in mind, are essentially the 
best condition in which the Cloths can be placed for imbibing col* 
or, and on no account whatever should the Dyer or the Manu&c- 
turer allow any of them to be neglected ox dispensed with. 

2. — ^We now suppose that the Dyer has got the goods into hm 
charge precisely in the shape he wishes them : we have, therefore, 
to consider what are the best means of coloring them. In the first 
place, the preparation of the (Afferent liquors or baths employed in 
producing the Colors, attracts our attention : these should, in all 
cases, when ready to receive the Cloths, be perfectly free. from eve- 
rything: of an insoluble nature ; that is, they should be clear solu- 
tions or dqtieoiLs tinctures of the drugs employed in each particular 
Process or Color. To make them in this shape, we ought either 
to employ Extracts (liquid or solid,) of the cQfferent materials or 
(if we hi^e to operate upon th^oi in the rough, or crude state,) we 
must^ in order to get dear Dyeing liquors^ either boil these out in a 
separate and suitable vessel, or otherwise boil them in bags, in the 
coloring- Vat itself: any of these three plans are left to the choice 
of the Operator himself, who, of course, has in^most cases, to be 
go^vemedbydrcumstoaoes: but, however he may be aituated in 
these reelects, let him be awarcthat it is greatly to his advantage to 
hai^e dear solutions in every process of coloring. In using the Me- 
tallic or other Chymical Salts, take care that these are completely 
dissolved in the bath, before enlieiing the Cloths. 

By loading the Dyeing liquors with loose Dyestufi^ it not only 

manifests a slovenly and ignorant mode of workmanship, but is 

18 
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worse than useless, as it is highly injurious to have them in the 
Kettles at all whilst coloring ; for by their weight in the Cloth it 
is more laborious handling the goods, and the danger of having 
them spotted or uneven is greatly increased by the presence of this 
worthless refuse. 

It is, therefore, not without reason, that the attention of the 
slovenly and filthy Dyer is particularly called to this subject The 
{^eat and skillfol workman will need no reminiscence of it, 
as he will be careful, not only in this respect, but in all other mat- 
ters regarding cleanliness^ about the Dye-house. 

8. — ^The liquor being now ready for the Cloths, we have them 
neatly folded or cuttled up in front of the Kettle, so that in enter- 
ing they may run into the liquor in a straight and even manner ; 
by which means all parts may have an equal chance to imbibe the 
strength of the liquor alike. Bun them &om End to End five 
times, or until th^ are completely wet with the solution : if it be in 
the Tannin Process, then lay them down for the night (sJl parts being 
put under the liquor :) if for a Mordant Process, an hour or two 
will be sufficient : if in the Coloring or Dyeing Process, to keep 
them moving during the whole time of Dyeing is the safest way. 

The Temperature at which the different baths are to be used de- 
pends upon the Color to be Dyed, and on other circumstances 
which are given in the recipes of the several Colors, all by 
Fahrenheit's scale. 

4. — On taking the Cloths out of any process (with very rare ex- 
ceptions,) they ought to be thoroughly drained before entering into 
the succeeding one. 

If there is an Extractor in the establishment, by aU means make 
use of it for this purpose, as it amply repays the little trouble of 
the operation, by the increased facility with which the Cotton wiU 
take up the strength of the liquor or dip. When taken fix)m ihe 
Extractor, let them be folded neatly before the vessel into which 
they are going to be entered ; in fitct^ at all times, when the goods 
are out of the Ketttles, any neat and tidy Dyer will keep them in 
a straight and workmanlike shape, either on the Horses or other 
draining apparatus. 
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5. — ^Give the Cloths as much time as you can possibly spare be- 
tween the several Dips, especially when you have to Shumac and 
Iron, and particularly for dark or deep Colors ; as by letting them 
lie some time after they come out of the Tannin and Mordant pro- 
•cesses, the materials that have been employed in these Processes 
;Btill continue to act by age and exposure to the air, and will form 
a more durable and intimate combination with the Cotton, than 
they would do if taken immediately from one Process into another. 

Even after they are fully colored, do not allow them to go di- 
rectly to the washing, but give time for the Color to fix itself fairly 
and assume its utmost intensity before washing o^. The heavy 
Oolors (if time permits,) ought to lie all night before going to the 
water, which is the only thing required for washing off any of the 
Oolors, Dyed according to the foregoing recipes. 

These observations apply equally to the Beel-Dyed Colors, and 
i;hose Dyed by the Machine. 

Of such consequence do I consider the observance of the forego- 
ing rules to be, in order to insure success in Dyeing these &brics, 
that I cannot avoid an inclination to repeat them in a very abridged 
form, so that they may be more easily borne in memory at all times 
-during the management of the operations to which they relate : 

1. — The Goods are to coma to the Dyer, Cleaned, Cropped and 
Dry. 

2. — The Coloring Liquors. — These ^re to be clear solutions of the 
•coloring matters or Mordants, only. 

8. — Manipulations of Dyeing. — ^The Cloths are to be run into the 
Kettle at their ftdl breadth, and kept so during the whole time of 
tarning, which in every case is to be until all parts of them are 
^ually saturated with the liquid through which they are passing. 

Ai.—Draining "between Operations.-Th^ goods are not to go into the 
liquor of a fresh bath, until drained as much as possible from that 
which precedes it 

5. — Aging the Colors. — ^AUow them as much time as possible for 
airing and draining between one Dip and another, and also between 
the last operation of Dyeing and the washing off. 



i 
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6» — Wash oflf with water, only. 

7. — The judicious and economical management of the Dye-stufl& 
is a matter of the greatest interest to those who have to purchase 
them ; but no written means of doing this can be given as a stan- 
dard rule : this part of the business depends entirely upon the pru- 
dence, skill and experience of the Dyer, in knowing how to work 
up to the utmost aU the available properties of the different mate- 
rials he has to operate upon ; and the only means to insure Econo- 
my of Dyeing that can be confidently recommended to a Manufec- 
turer, is, to employ none but regularly-initiated Dyers, who, by 
skillful tutelage and extensive practice, are qualified to conduct in 
the most satisfectory manner the tedious and expensive operations 
of Dyeing. These are^the Artists, and they alone, who produce the 
most desirable Colors, at the least possible expense of Materials. 
The thousand and one Quacks, that are employed, at present, in 
this complicated and costly business, are a standing curse to the 
workmanship of the manu&ctories, and continual drains upon the 
purses of the Manufacturers. 
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Something might be said in regard to Yam Dyeing, when com- 
posed of Cotton and Wool ; iJut as this subject was not calculated 
to be embraced in this work, I shall make no observations on this 
topic, further than merely to observe, that the Dyer of this kind 
of Mixed Yams, may take the recipes here laid down for the Dye- 
ing Cloth by the Eeel, as a guide in directing him how to proceed 
in the formation of Colors for Dyeing Yams, composed of Cotton 
and Wool ; only reckoning, that for each recipe the quantity of 
every one of each material will be equivalent to every one hundred 
and fifty pounds of Yam (scoured,) that he may have to color. 

He will have to observe the Time and the degrees of Temperature 
here laid down, exactly as if for Cloth Dyeing. In other respects, 
he must operate as usual after common methods of Yam Dyeing. 
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These are the concluding remarks : — and in taking my leave or 
farewell of my Brother Dyers, of every Nation, who may happen 
to come across these, my observations on their Art, I expect that 
they will view my labors simply as the effort of an unlettered indi- 
vidual of their Profession, to promote the welfare of our common 
craft, rather than to consider that I have written this with any 
view to personal aggrandizement, or with the expectation of mak- 
ing every man who should purchase or read this work — a Dyer. 
The intelligent men of this Profession will exonerate me from en- 
tertaining any such foolish notions. 
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PREFACE. 

The ornamental and useful Art of Dyeing, although one of the 
very first to which the genius of man was directed, and now be- 
come, in a manufacturing and commercial point of view, of vital 
importance to millions, hath not, until very recently, engaged the 
least attention from men of Science, and but now and then a pass- 
ing observation, even from any of those who were immediately 
connected with its pursuit. 

A few practical Dyers have, from time to time, given us a tran- 
sitory glimpse at the mysteries of their profession, in the form of 
recipes of materials, and accounts of some processes for producing 
such and such colors. 

Many of these recipes and processes (especially of the olden 
Dyers,) are now become useless, better methods and materials hav- 
ing been discovered ; but some of them cannot be improved upon, 
and will continue to be employed, so long as Dyeing shall be profit- 
ably followed. 

But none of these writers have attempted, either to explain the 
operations of the Art upon Physical principles, or laid down the 
least outline of a Systematic arrangement of its parts. 

However, within the last twenty or thirty years some eminently 
scientific names appear as contributors to the elucidation of this 
Art; among whom are Macquer, BraConnet, Barthollett, Bancroft, 
Parks, &c.; and although not any of these were, strictly speaking, 
practical Dyers, and as a consequence of this, none of tii^r recipes 
or processes can, with certainty, be d^)ended upon, or be applied 
profitably in practice, at the present time, yet by their profpund 
investigation of its processes, and their elaborate and correct analy- 
sis of its materials, and by identifying its principles as connected 
19 
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with Chymical Science, they have raised it into notice and given 
it pre-eminence as one of those arts dependent upon Chymical 
knowledge for their successful pursuit. 

They have given us useftil descriptions of the Dyestuffi — ^if ve* 
getable; where raised; how cultivated and manufactured; — if 
chymical, (by analysis,) what is their composition, habitudes and 
adaptation. 

They have shown a clear and correct explanation of the chymi- 
cal change that take place in many different processes of Dyeing, 
and have accounted in a satisfactory manner for some of the most 
complicated and inexplicable combinations in any department of 
the Arts — ^namely, what is called the Turkey Red Process. 

All this they have done by a course of long and tedious, but 
patient and very skillful investigation. Their labors have, there- 
fore, been very beneficial to the business, in calling public attention 
more to it ; in elevating it to its proper rank as an Art ; in arous- 
ing the dormant energies of Dyers to its study upon Chymical 
principles, and in giving the first impulse for the overthrow of that 
hap-hazard, blindfold routine upon which it had been hitherto con- 
ducted ; in affording light, and a guide for the direction of those 
who practice the mysterious processes which adorn the person or 
the habitation of man with colors, vieing in beauty with the tints 
of the enameled mead, the glittering plumage of the feathery laibes, 
or the rich splendors of the variegated rainbow. 

For the aid that this beautiful Art has received from these illus- 
trious men, not only Dyers, but also manufacturers, commercial 
men, and the world at large, are greatly indebted. Nevertheless, 
neither these eminent men, nor the practical writers before alluded 
to, have attempted to show anything like a System of Colors, or 
even to form a regular classification of its parts or colors, according 
to their natural order of development. There, therefore, - wants 
some methodical arrangement, to simplify it for the learner, and to 
make the study of it more easy and pleasant. The object of this 
writer is to make an attempt to satisfy these requirements by en- 
deavoring to produce a Work that shall be arranged and classified 
in a Methodical manner, in regard to the various subjects of Colors 
and Dyeing, upon which it treats. And also to show that there 
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really does exist a Natural System of Colors, all the parts of which 
act together in concert and fonn one harmonious Whole. 



The reader, in perusing this Treatise, in order to form a correct 
estimate and gather the complete sense of its contents, ought to 
commence at the beginning and proceed through the whole Work, 
in a regular course of reading, in a straight forward manner, and 
then he will find that it is a connected whole, each part bearing a 
relation to every other part, and forming a portion of one continu- 
ous Plan ; that all its subjects are arranged in a regular order of 
progression ; that it is a Systematic Work, which, taken as a whole, 
is a " Complete Study of the Nature of Colors, and the Art of Dye- 
ing." He will also bear in mind to make an allowance for some 
of the dates of time, this work having been written seventeen 
years ago. 



ON THE CONSTEUCTION AND ARRANGEMENT OF 

A DYE-HOUSE, 

Dyeikg is on all acooxtnts the most important branch of tiie 
Woolen Manufacture, for on the excellence and economy of the 
coloring mainly depends the character and the profit of the establish- 
ment. How necessary it is, then, that every manufactory gihould 
be provide with a convenient Dye-house, proper apparatus, good 
dyestuffs, and an experienced dyer ; and yet how little, compara- 
tively speaking, are any of these requisites attended to ; for it 
seems to be the common and prevailing opinion that a Dye-house 
is a kind of a wet, dirty place, and it will do if it be fixed anywhere^ 
or constructed anyhow — ^that any sort of a vessel, no matter what 
shape and size, if it will hold water and can be made to boil, will 
answer as well as one of any other size, shape or material, and it is 
only the whim or old-maidish fancy of the dyer, that makes him 
propose kettles or vats, of such and such forms, sizes and materials 
— ^that good dyestuffs cost more money than inferior kinds, and 
that these last are just as good, only use more of them — ^that an 
experienced and first-rate dyer cannot be had at as low wages as 
a man who has had an opportunity of working a few months in a 
Dye-house, consequently there must be a saving by hiring the lat- 
ter, of so much per week in wages, which is a consideration. Such 
are the conclusions of inexperience, and such is the language of ig- 
norance ! But knowing that these things are not so, it becomes a 
duty in me to describe, for the information of those who are will- 
ing to receive instruction, and who are interested in the erection of 
so important a building as a Dye-house, not how they wre^ but how 
they should he constructed, so as to combine comfort, convenience, 
and economy together. 

With these objects in view, I shall commence by stating that 
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the size of the building must always be proportionate to the quan- 
tity of work expected to be done in it ; and its location should be 
such that there will be plenty of light^ a good supply and fall of 
water, a free circulation of air, when needed^ and as much as pos- 
sible one steady temperature. Its walls should be built of brick or 
stone, being best calculated to preserve a regular degree of heat 
and prevent accident by fire ; they should, be ten feet high from 
the floor to the square, and as much higher as you please^ — the 
building open to the roof, and the whole interior well white- washed, 
at least once a year, so that it may aid the windows in diffusing 
the light, preserve cleanliness, and promote healthy and good na- 
ture in the workmen. There should be a large window in the side 
walls, opposite each vat or kettle, so that a flood of light may come 
beaming /lirectly upon the work, and enable the dyer to perceive 
distinctly the progress, of his colors, or the state of the liquors. 

There should be one large main sewer, running (under the floor) 
the whole length of thobuilding, into which other smaller onesfixjm 
each kettle or vat, and also from the wash-boxes, should empty 
themselves. The floor of the Fancy Dye-house and wadirhouse 
should so incline that all the wet may run off them into, this main 
sewer. There should be square holes in the floor at the letting*off 
place of each kettle and vat, which should have traprdoors to them^ . 
fitting even with the floor ; and these wiU keep down the cold in: 
winter, and prevent the workmen from slipping down and break- 
ing a limb, or scalding themselves, of which i have known instan- 
ces for the want of them. There should be a division wall from 
top to bottom between the Blue and fancy Dye-house ; or, what is 
better, a room should be made between them for the scouring and 
washing, communicating by doors with each^ of them, and these 
doors sufficiently large to admit bags of wool, &c., tofpass through 
them easily. One external door should be large enough to allow 
of the ingress or egressjof any vat or kettle for repairs, &c., wither 
out having to take down the walls for that purpose, which also I 
have seen done. ^ 

In the roof of the building over each kettle, a squace hole ought 
to be left, from the top or outside ot which should rise a pyramid- 
al conveyance for the steam, of about three feet in height, more or 
less, and narrowing so as to leave an opening at the top of it of 
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six to nine inches square ; tliis is to have a trap-door or lid, to be 
shut nights, or in cold weather, and for this purpose must have 
some contrivance to open and shut it by, from the inside of the 
Dye-house ; the Blue Dye-house may, or may not want these ven- 
tilators. 

The floor of the whole building should be on one plane or level ; 
xxoX stairs out of one place into another, recollect, nor stages 
around kettles or vats, nor any such like contrivances or conven- 
iences of that kind. The vats not only should not, but must 
not be set higher than two feet eight inches from the floor to the 
curve, and the kettles of a small kind, at the height of about three 
feet ; those of a larger size vrill do a little higher, but not so high 
as the workman's head. I was once called to a case of that 
kind. 

The vats should range parallel to each other, and ought to stand 
three feet fix)m the side wall; three feet from the end wall; and 
three feet from each other, and as much frirther as you think nec- 
essary. It is better to have too much room, than to have the ves* 
sels cramped up, which is a very common and a very great fault 
and inconvenience. The kettles should also stand paralM to each 
other, and they may be set up to the side ; but, mind, do not cor- 
ner them up, — ^therefore, leave at least three feet space between 
the kettles, and more if Aey be very large, and plenty of room 
from the end walls. The scour-kettle may stand about the same 
height from the floor as the vats, and may be so situated as re- 
gards the wash-box that the scoured wool may be tipped right ov- 
er into the box, from the kettle, without straining the workmen to 
death, in lifting or carrying it a distance from one to the other, 
filthying up the floor with scour-liquor, and wasting time in this 
transfer, all which is unnecessary, looks slovenly, and shows want 
of judgment and taste in those who have so arranged it. The 
chimney should set in, or up to, the side walls ; not brought for- 
ward into the building to incommode the workmen, or take up 
valuable room. Stoves should also be placed in this building to 
keep it of a comfortable temperature during the night or in the 
winter season. 

There should be a metallic pipe (lead is the best) of three or four 
inches bore, running along immediately behind, and upon a level 
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with, the curves of the kettles, for the conveyance of water into 
them, and a stop-cock should branch from the main pipe to every 
kettle. There should be two wash-boxes, at least, in a large Dye- 
house, one for the white wool and another for such colors as re- 
quire washing, and they may be made about three feet wide, six 
long, and three deep, with a double bottom, the upper one being 
about six inches from the lower or real one ; the upper one is in 
general made of copper or zinc perforated with small holes ; but 
the best and most durable kind that I know of, are made of cast 
iron, four plates or pieces of them fitting the box. These plates or 
pieces are made grate-like, having longitudinal slits of one-eighth 
to one-sixteenth of an inch wide, and at the distance of an inch 
apart. The whole breadth of the bottom, and the whole surface 
of this grating on the upper side, is smooth and level, only having 
these slits in it ; but the under part of it is cast after a different 
feshion, the iron of each division flaring away from the slits almost 
to an edge, and by this form leaving a free passage and fall for the 
water to drain out of the wool. That side of the wash-box which 
is nearest the workmen should be an inch or two higher than the 
other parts of it, so as to prevent him getting wet with the water. 
There is a gate at each end of the wash-box to let the water in and 
out of it, the water coming in level with the top of the upper^bot- 
tom, and going off level with the lower bottom. 

But the prinbipal objects to be had in view in constructing wash- 
boxes, is to have the water enter in quantity and with force suffi- 
cient to agitate every portion of the wool ; to settle off quick and 
without losing any locks. 

Three or four feet of the floor round the wash-box may be sunk 
six inches lower than the main part, having a small outlet for the 
water coming from the wash-box and the drainer into which the 
washed wool is thrown. This prevents its running over the floor 
of the wash-house or Dye-house : then into this sunken part let a 
kind of trellis- work fit neatly and level with the main floor ; upon 
this the workman stands as dry and comfortable as it is possible 
in such kind of work. A hint to the wise is sufficient " The 
righteous man hath regard to the life of his beast" This text will 
be extended in its application by all those who have any regard 
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for the comfort and well-being of their fellow-men when employ- 
ing them in any occupation whatever. 

The form of kettles for wool-dyeing should be a little deeper 
than their diameter ; the bottom convex internally, or so as when 
seated on the furnace to form a flat kind of dome over it ; the sides 
should ascend to about two-thirds their height, with an outward 
inclination, and then incline inwards again to the rim^ this form 
throwing the boil from the sides towards the center, and prevent- 
ing its boiling out in a great measure ; tbe form of the bottom also 
causes a boil in the middle ; so by this construction the vessel 
boils in all parts alike, which is very necessary to the production 
of even colors. A pipe, with a stop-cock attached to it, should 
extend from the kettle to the outside of tke brick work, to let off 
all the liquor from the wool in emptying the kettle. The flange 
or curve of the kettle should be broad enougk to cover the whole 
top ot the brick work surrounding the kettle. This brick work 
is to be built round^ not in a square form, about the kettle, because 
being built of the same shape as the vessel, it takes up less room and 
fewer bricks are required. When they do these things in the neat- 
est and most workmanlike style, they have bricks cast purposely for 
this particular use, — not square-sided brick, such as are employed 
in building houses, &c., but rounding offj so as to form the segment 
of a circle, which makes the bricklayer's work look much better 
and last longer. Iron vessels will answer for all the colors belong- 
ing to the Intermediate, Tertiary and Aggregate Classes, but for 
very bright colors, and where the solutions of Tin form the mor- 
dant. Tin vessels ought to be employed; for other colors, Copper; 
and where much Sulphuric acid is employed, as in dyeing chemic 
green, lead vessels will be most proper. But in the IJnited States,, 
copper vessels are pretty much the only kind employed, especial- 
ly in wool-dyeing, which answer most purposes very well ; in fact 
copper is better suited for general use in all colors upon wool than 
any other metal, so that for most purposes copper vessels are the 
cheapen and best : though they are not the best for every 
color. 

The capacity of the kettles may be about two and a half gal- 
lons of water for every pound of wool to be colored in them. The 
scour-kettle m;ay be either of copper or iron, and its form flat or 
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concave in the bottom and straight on the sides ; its size not very 
naaterial, only having a proportion to the quantity of work likely 
to be passed through it in a day ; but perhaps one containing from 
100 to 160 gallons will be found as convenient a size as any other. 
Common sized vats of six feet diameter and seven deep, are 
as convenient a capacity as can be desired for the general run 
of Dye-houses, and will hold about fifty pounds of scoured 
wool each: the sides built perpendicular and the bottom flat 
They are built of wood in this country, with a circle of cop- 
per of about two and one-half feet in width, firmly rivet- 
ed in the inside to the upper and lower wood parts ; this runs 
round the vat, about mid-height, and a flue is built round 
it for the purpose of heating the vat directly by fire. I would here 
suggest as a better mode than the above, for the construction of a 
vat to be heated by fire — ^thal^ is, to make the lower part of the 
vat of wood, in depth four feet four inches ; then have the remain- 
ing upper part of two feet eight inches made of copper or iron, with 
a flange or curve to project to the outside of the brick- work ; 
rivet the lower part of this cylinder to the wood- work, and build 
a fire-place and flue of brick all round the cylinder ; the flue may be 
four inches wide and a half a brick thick for the flue wall, making 
about eight inches between the outside of the brick- woijk and the 
inside of the vat ; the joining of the wood-work to the metal should 
be done neatly, so as to present a smooth inside of the vat, which 
allows of raking the vat without obstruction : this ought always 
to be the case with the inside of a vat By setting the bnck-work of 
this flue with cement instead of common mortar, the vat may be heat- 
ed by steam by throwing it into the open space between the brick and 
the metal ; it will want a small pipe at the bottom of the brick- work 
to let out the condensed steam. The best and ultimately the cheapest 
material for Blue vats is cast-iron ; in England they have them al- 
together of cast-iron, generally cast whole, but sometimes for very 
large vats they are cast in two parts, the upper and lower parts being 
joined together by flanges externally, which are secured together and 
made water-tight The cost for a new common sized vat is about 
40 or 60 pounds sterling ; but then they can be heated cither by 
steam or fire, having a flue surrounding the upper part, as describ- 
ed above. When once seated in their places, these kind of vats 
20 
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need no more repairing, and they last forever. I have seen yats 
constructed of lead that have been in use for a ccDtury, yet have 
known one or two instances of these being burnt through and los- 
ing the liquor ; but this is only of rare occurrence, and might in 
these cases be attributed to carelessness. But after all, iron vats 
(when there is a foundiy that can cast them) are the safest, the most 
durable, and ultimately the cheapest. I would here observe, that 
in heating vats by steam, a small pipe may be conducted into the 
inside of the liquor, running about half way down ; by this a little 
steam may occasionally be thrown into the liquor, when the vat gets 
low, in place of filling up with water. But I wish to be understood 
as not recommending the heating of vats entirely by throwing the 
steam into the liquor, as this plan fills up the vats too much, brides 
thinning the body of the liquor and exhausting the strength of the 
woad too soon. I would also note in this place, that where steam 
is employed for heating the vats, a small pipe may as well run into 
each Fancy kettle to aid the fire in raising a boil in the morning 
and at other seasonable times, when expedition is required; and 
also to act as a kind of economizer in taking up the surplus steam 
after the vats have had enough, Slg. &c. I am in favor of this dou- 
ble method of heating kettles, in preference to heating wholly by 
steam in Wool-dyeing for the reason that the steam blowing direct- 
ly into the kettle or tub is very apt to matt, cott, or felt the wool ; 
also, that there are some kinds of the hard resinous dye-woods 
which do not give out their best qualities, or at least do not yield 
the same quantity of color by a steam-boil, as they do by the di- 
rect application of fire to the kettle. I therefore consider the most 
judicious use of steam in this kind of dyeing to consist in employ- 
ing it merely as an auxiliary or assistant to the fire at proper times 
and for certain ends, and not in making use of it as the principal 
means for heating the kettles. The same disadvantages result from 
its application to the scour-kettle ; nevertheless, it may be thrown 
cautiously into the scour-Uquor occasrionally ; but as before said, at 
considerable risk of eotting or felting the wool ; yet it may serve to 
hasten the elevation of the temperature of the scour, mornings, or 
at other times, when there is but little wool in the kettle. Not- 
withstanding its disadvantages in this respect, and my prejudice on 
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that account against its employment as the sole agent for heating 
a wool Dye-house, yet public opinion has decided in favor of the 
«ise of steam entirely for this purpose in nine-tenths of all large es- 
^blishments. 

That the cost of fitting up a Dye-house to be heated solely by 
rflteam, is far less than for one by the direct application of fire to the 
kettles, does not admit of the slightest doubt ; and that the expense 
of the daily consumption of fuel on the two methods is greatly in 
&yor of steam, no one can dispute. As &r as outlay of capital is 
concerned in the fixtures and economy, in consumption of fuel, and 
other advantages, the balance is decidedly on the side of steam ; 
but I doubt whether these are not counterbalanced by several seri- 
ous disadvantages attending its application in a direct manner in 
the dyeing of fine wool, among which disadvantages we may reck- 
on the certain risk of the wool being left more or less felted, or not 
in that free and open state, neither will the colors be as higk or as 
pCTmanent, as by the method I have described. 

For the convenience of transferring the wet wool from the wash- 
boxes to the kettles, or vice versa, and out to the dyeing ground, 
4sc^ provide yel^cles, (large enough to bold a kettle of wool,) with 
open aides and bottom, ruiming upon iron axles and cast iron 
wheels. As to the other utensils and apparatus in use about a 
Pye-house, they are so few, of so simple a character, and so well 
known, that it seems needless to describe them, otherwise than to 
.say, that let the article be what it may, to have it made in a sub- 
stantial and workmanlike manner, and of such a form, material 
and finish as will be best adapted to execute the work in a neat 
and expeditious style. I believe I have said all that is necessary 
ia regard to the internal araangement of a Dye-house, and the only 
change that will be required to make this description answer for 
steam dyeing, is to substitute wooden tubs or box^ for the metallic 
yeasels described, the arrangement being the same in both cases. 
In this description there is exhibited a Dye-house 100 feet long and 
25 feet broad ; 50 feet of its length to hold five Blue vats of six 
feet diameter each ; 25 feet for the scouring room, and 25 feet for 
the Fancy Dye-house, holding two kettles, each capable of coloring 
250 pounds of wool ; the whole thus affording plenty of room and 
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convenience for dyeing properly from 800 to 1000 pounds of wool 
per diem. 

Another form of the Dye-house may be as follows : One room of 
50 feet in length and 86 feet in width, ranging the vats on one 
side and the kettles and scouring apparatus on the other, will be 
large enough to accommodate the same number of vats and kettles,, 
and do as much work as the one of 100 feet by 25 feet, when di- 
yided into different partitions ; but it is better in many respects,, 
when large quantities of wool are to be colored, to have the differ- 
ent kinds of work in separate apartments. Perhaps this form of & 
Dye-house will be adopted in preference to the other for small es- 
tablishments ; but leaving this to the judgment of the Dyer, I will 
proceed to describe the external connection of a well arranged 
Dye-works. 

Directly in front of the building, a platform may be constructed 
for drying the wool in the summer season. This, at its juncture 
with the building, should be level with the Dye-house floor, and 
from thence it should incline gradually away sunward, by a gentle 
declivity, as &r as may be thought necessary to give drying room 
for all the wool that may at any time require drying. 

This platform, you will, of course, surround with bulwarks to 
prevent the wool blowing away, and in some situations and cases 
it may be necessary to have a small house at the lower end of it, 
to receive the dryed wool on the coming up of a shower, or for 
storage, &c. 

In the case of the Dye-house being erected with a view of run- 
ning by kettles and the direct application of fire to them, solely, 
then, as the kettles are to be fired up from the outside of the Dye- 
house, a low covered building should run the whole length of the 
fire-place. This is a great convenience and an economical arrange- 
ment, especially when fuel is dear, for this building being made 
wide enough to hold a stock of fuel, prevents it getting wet in bad 
weather, and avoids the expense of having to bum one-half of the 
fuel to dry the other half fit for bu^ning^,^^ 

A door opens out of the Dye-house into the fire-place, and steps, 
or an inclined plane leads down into it It may have windows in 
it, if convenient, and an external door or port-hole, for heaving in 
and out the fiiel, ashes, &c. A ware-house of either one or two 
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stories, for holding the Dyestufb and keeping them separate and 
in proper arrangement, must be built right up to the Dye-house ; 
if possible, opening into it by a door. K the nature of the location 
will not admit of the warehouse being attached to the Dye-house, 
let it be as near as possible to it, so that the Dyer may lay his 
hands upon any article that he may want, immediately, and with- 
out losing the time most favorable for the Dyestuffi, required to 
produce the best eflEects. The Dyer must arrange the internal parts 
of this building to sui^ his own convenience. I shall only say, that 
in it all the articles required in coloring should be concentrated and 
kept in proper order ; and that a small room made off in it, should 
be used as a laboratory, wherein the Dyer can make experiments 
-and test the qualities of the Dye wares ; ascertain the composition 
of any pattern he may have to color to ; make up his compositions; 
and, in fact, for any thing he may wish to do, with a view of ac- 
quiring a thorough knowledge of the principles of his profession, 
or of making discoveries that may be useful to him as a Dyer, and 
beneficial to the establishment in which he is employed. If me- 
<}hanical power can be had in this buildings the Indigo and other 
.articles that require it should be ground here ; and the form of the 
mills for this purpose being so various, it is quite likely that each 
Dyer prefers some one form to another; so I shall give no descrip- 
tion of any particular one as preferable to the rest, Tt>ut shall only 
express my opinion that for grinding Indigo for the vats, and when 
lac is ground wet, the common cradle-mill is about the most sim- 
ple and convenient, and for grinding Indigo dry, the old plan of a 
pot and balls is as good as any other. Cochineal is generally ground 
in mills made after the same manner as coffee mills. As to the grind- 
ing of other more bulky and less costly Dy estuflfe, such as Logwood, 
•Ac., it is both cheaper and better to have these done at places where 
they make a business of it, and where, from practice, they know 
how to do it in the best possible manner. 

The dry-house for winter use should also be attached to, or as 
near the Dye-house as possible, and so that the \^ool can be run 
from one into the other without obstruction. The furnace or stove, 
with its flues, should be situated below, or underneath the racks or 
<5onvenienoes that you may have for spreading the wool upon, so 
that the heat may, in its ascent, pass through the wool. If there 
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be two stories, the upper floor will be made of firm slats, just wide 
enough apart not to allow much of the wool that is spread upon it 
to drop through. As to any internal conveniences, I leave them^ 
to your own particular plan, and shall only observe further, that 
this building should be made very light, both in walls, doors, and 
windows ; and the best materials for building it of are brick or 
stone, of which, indeed, it is best to have all the buildings connect- 
ed with a Dye-house. 

The Wool-house, and also the Card-room, should be as near to, 
and as much on a level with the Dye-house as circumstances wilJ 
admit of. 

The reader will perceive, after this perusal, that to construct a 
Dye-house something like what it ought to be, requires as much 
skill in the contrivance and as liberal an outlay of capital in the 
execution, as any other part of a woolen establishment. And why 
should it not? This business is the main spring of the woolen 
manufacture, and if any branch of it requires convenient work- 
shops, apparatus, and skillful and experienced managers, this cer- 
tainly, of all others, is the one that most demands them ; for, on 
the economy arid execution of the colors, depend the reputation 
and prosperity of the establishment. 



THEORY AND PRACTICE OF WOOL SCOURIKG, WITH 
A DESCRIPTION OF A VARIETY OF SCOURING 
LIQUORS, AND THE METHOD OF MAKING THEM. 

The first operation connected with Dyeing, is to divest the wool 
of a greasy or fatty matter which envelops the fibre ; which opera- 
tion is performed as follows : A kettle holding about 150 gallons 
of liquor is a convenient size for scouring from 20 to 25 pounds of 
wool at a time, but a vessel of any other dimensions will answer. 
To commence with setting a fresh scour^ you have to fill this kettle 
two-thirds with water, and the other third with stale urine. ]Kaise 
the temperature of it tx> 140 deg. Fahrenheit; enter the above 
quantity of wool, (20 pounds if fine, and 25 pounds if of coarse 
quality ;) work it well with the stick, so as to have every fibre ex- 
posed to the action of the liquor, and afi;er about ten minutes' im- 
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mersion, heave it on to the scray to drain ; then enter another 
similar quantity, and proceed as before ; take this out and enter a 
third quantity ; heave out and drain this a short time, then throw 
it into the wash-box and commence rinsing. The two former ket- 
tles full, now return into the liquor again, so that the one which 
was steeped the first may go into the kettle after the other two* 
The reason for thus returning the two first scourings into the ket- 
tle again before rinsing, is because the scour liquor is not in a fit 
state to dissolve or render soluble the &tty substance adhering ta 
the wool, until after the third or fourth scour ; in other words, 
there requires to be formed a species of ammonical soap-liquor be- 
fore the grease becomes sufficiently loosened to wash clean and 
effectually from the wool. Binse these two scourings in succession 
after the first, and proceed, secundum arlem^ to scour and rinse kettle 
after kettle-full. About three times running off and on the water 
is sufficient to rinse it, but whether more or less is required, take 
care to have all the suds effectually washed out of the wool, which 
is known by the last box*full of water being clear and free from 
any soapy appearance; then throw out the wool to drain. If it 
be properly cleaned it will exhibit the following characteristics : 
it will drain quickly, and as the water leaves it, begin to spring 
and swell gently up ; it will look bright and white, and have a 
glistening appearance when seen by transmitted light ; on taking 
it up in the hands it€eels light and lofty ; on shaking it over, it 
readily parts asunder, Mling lightly and feather-like ; it leaves no 
stickiness upon the hands, and it smells sweet, having no scent of 
the sheep or grease about it On the contrary, if the wool be bad- 
ly scoured, or set in the giease, while it is yet in the wash-box, it 
will cling together more heavily and feel weighty on the stick ; on 
throwing it out, it dries slowly ; it clings together and cannot be 
separated ; it is clammy and greases the hands ; it is yellow and dir* 
ty looking, and the most casual observer will perceive that there 
has been some improper management of it ; it will have to be re- 
scoured. 

I^ by any accident, you should happen to have a scour of this 
description, the best plan you can take with it is to make a solu- 
tion of soap in clean water at 170 deg. and pour in a litde olive 
oil ; work it in this five or ten minutes ; then wash out. You will 
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do well now to look to your scour-kettle, to prevent a like recur- 
rence. >'' 

As the scour-liquor by use gets thicker and acquires more con- 
sistence, it will start the sn^ease quicker and better, and by the sec- 
ond or Ihird day afl«r seLg ^ be inas good condition as it ev- 
er will be. Our care, therefore, ought to be to preserve it in this 
solution all the time (for a scour may be used for a year together 
without having to set afresh, if common prudence be employed in 
its management) In order to secure this object^ every morning, be- 
fore commencing work, take care to skim off all the thick scum that 
rises to the top during its repose through the night, and scoop out 
fix>m the bottom (by a hollow shovel made for the purpose) all the 
sand and earthy matter that settles there, the wool always contain- 
ing more or less of it I^ after the scour has been set some time, 
it should get unnecessarily thick, heave out some of the liquor and 
replenish with water and rather more urine than usual ; it will 
scour better after this renovation than before. I would observe 
here that we should so adjust the body of the scour as to be thick 
enough to start the grease easily, and yet not leave it so thick as to 
require an unnecessary quantity of water to carry off all the suds. 
This state is best represented on the second or third day after it is 
set 

It is a common, nay, I may say, a universal practice among dyers, 
not to be so particular in scouring the wool far kettle-colors, as for 
blue-dyeing. This arises from false ideas, and I see no reason what- 
ever for such a distinction ; on the contrary, I press it forcibly 
upon the attention, both of manufacturers and dyeis, that for all 
colors whatever, the wool can never be got too clean. I will illus- 
trate this a little : 

Suppose the grease not to have been sufficiently started in the 
scour-kettle ; in this case, all the water in the world will not free 
that wool from the grease thus set, (or fixed,) and you find that it 
handles greasy and sticky to the fingers. We proceed to dye it of 
some c(^mon color — say black, olive, drab, &c. It is true that 
the color will appear tolerably well; but let us follow it through 
the processes (£ manufacturing, and trace out its final results. 

In the first place, this wool will be found to card badly, and re- 
quire more oil than clean wool, in order to overcome the resistance 
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exhibited by the adhesiveness of the greasy paste left upon it pre- 
vious to coloring ; it makes also considerable more dirt and waste 
than ordinarily, which becomes a serious loss, if long contined ; it 
spins badly, breaking, and not drawing out or making as fine, ev- 
en or strong yam as it otherwise would do; it does not weave so well 
either. But it is in the subsequent operations of scouring and fin- 
ishing that we are to look for its worst effects ; for the flannels can 
scarcely ever be scoured clean ; and if they should be, it is only to 
be done by repeated scouring and drying, or by the employment 
of a scour-liquor of such excessive alkaline strength, as not only 
to injure the texture, and fulling property of the cloth, but almost 
to destroy the color, which will look dull, lifeless, and poor; the 
cloth itself will have a dead, lusterless appearance, and it is utter- 
ly impossible ever to get that high steam polish upon the goods 
which constitutes the chief excellence and beauty of modem im- 
provements in finishing. The consequence is, such goods go to mar- 
ket and sustain a loss proportionate to the above defects in their 
manufacture. 

Like results follow, when, after &irly starting the grease, (in the 
scour-kettle,) we n^lect to wash out all the suds ; for in the process 
of dyeing, the metallic or earthy salts, such as sulphate of iron, 
sulphate of copper, alum, &c., enter into combination with the 
soapy matter left in the wool, the acids of such salts uniting with 
the alkali of that soap, and the metallic or earthy base combining 
with the grease, forms, by this double decomposition, a mineral 
801^ perfectly insoluble, and which can never be separated from 
the &bric by any other process whatever. 

This will suffice (without naming other disadvantages) to show 
the absolute necessity of havingthe wool properly cleansed,evenfor 
the most conmion shades, and the dyer wiU perceive how essential it 
is to his interest to have a perfectly clear ground on which to place 
his colors ; for on dean wool the colors take easily, look bright, 
and are permanently fixed, and every subsequent process <^ man- 
u&ctuiing has a tendency to imjMrove the beauty and -lustre of the 
eolors and the £eib;ic. 

It is true that wool can be colored in a permanent manner (by a 
peculiar process) without any scouring at all ; and I have fi^equent 
ly colored thousands of pounds in that state, and it works in every 
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respect well, with the single exception of making dirty work for 
the carder ; it spins better, and the flannels scour even easier than 
if the wool had been previously scoured. But in this case the fet- 
ty or oily matter is in a free state, and no alkali being combined 
with it^ the mordants employed in dyeing cannot be decomposed 
by it, any more than they can with clear oil, when it is poured in- 
to a solution of any metallic salt in water. It is only when this 
unctions matter is in union y^th an alkali that an insoluble soap 
is formed, as I described in detaihng the effects of bad scouring. 

But, in order to exhibit these effects in a more tangible and lu- 
cid manner, let us proceed to an experiment. 

Make a clear solution of alum, or sulphate of Iron, or any other 
metallic salt ; take a part of this solution and pour some oil into it ; 
now, observe, the oil rises to the surface, no action taking place be- 
tween it and the mordant in solution. This experiment represents 
the case of dyeing the unsecured wool. 

Again — ^make a clear solution of common soap ; pour this into 
the remaining clear solution of alum, sulphate of iron, &c. Now 
it is that you may observe distinctly the results of chemical action 
and the power of double affinity ; the clear liquors, upon their 
mixture, instantly becoming turbid, muddy and broken. Contin- 
ue to watch this and you find that a flocky, cufdJike precipitate 
will fall to the bottom of your vessel, and the supernatant liquor 
will remain clear. 

This liquor, by analysis, is found to contain a neutral alkaline 
salt (composed of the acid of the alum, Ac., and the alkali of the 
soap;) on examining the curd*like precipitate, we find it adhesive 
and sticky to the fingers, and if we pour it into fresh water and 
boil it ever so much, it will still fall to the bottom upon being suf- 
fered to setde a while, showing by this its perffe<it insolubility in 
water. 

This insoluble substance is a mineral soap, which has been pro- 
duced when the two isolutions were mixed, by the eaorthy or metal- 
lic base of the mordant uniting with the grease oi &e solution of 
soap ; and this it is, that in the process of dyeing wool which has 
been badly scoured, attaches itself to the fibres and can never af- 
terwards be removed. 

It follow from these observations, that it is better to color the 
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wool in its natural state, than attempt to scour it and not perform 
that proce® thoroughly. Half work is no work at all. 

I may appear to have been rather prolix on this subject, but I 
think I have said no more than its importiance requires; and- I 
again repeat, it will do well for us to see that, in commencing this 
preparatory step to dyeing, we be certain to begin right, miaking a 
clear foundation, and leaving nothing that can afford resistance to 
the free action of the dyestuffs upon the wool ; for upon the mu* 
tual and intimate combination of these, depend &e beauty and 
permanence of our colors. 

Having thus shown the importance, and laid before you in the- 
ory and practice^ the process of scouring wool effectually, I shall 
conclude this article by describing a few composition liquors that 
may be used as a substitute for urine, in situations where that can- 
not readily be obtained : 
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SUBSTITUTES FOR URIN^. 

1st. — ^Water of Ammonia (or Spirits of Hartshorn ;) give from 
1 to 2 quarts per cwt of wool. 

2d. — ^Muriate of Ammonia and soda in equal parts ; give one* 
fourth of alb. 6ach to X cwt. of wool. 

8d. — Dissolve 20 lbs. of pearl ash i^ 82 .gallons of w^ter ; add 
4 lbs sulphuric ^d, then one gallon of oh ve oil : mix well together ; 
use one quart of this to every 1 cwt of wooL 

4th. — ^Dissolve 12 lbs. of soda in 82 gallons of water, then add 6 
gallofis of potash soap ; incorporate well by stirring, and ^ve 
about a quart of this to each cwt of wool. 

None of the quantities here mentioned to be given to the wool 
at a time are definite, because some of the wook x^uice mote and 
some less scouring matter than others. In scouring wool we have 
to be guided by circumstances, as to the quantity of aikaliBe -mat* 
ter necessaary to be given at any particulftr time ; but we .flhould 
altvays keep in mind that tbe leas quantity of alkali we employ in 
securing, so HuU be ^ectoftlly performed, the better it is £»: the 
wooL 

And it must be borne m. mind, too, that the above feeipes are 
not given wiih a view of ftboliahing the use of uiine, but only as 
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make-shifts when that cannot possibly be obtained; for I wish toim* 
press it upon the memory that urine is the best and only natural 
scour for wool or for woolen fabrics, and nothing ever leaves the arti- 
cle in so good a state as stale urine. The first two substances come 
the nearest to it in effect ; but always employ urine about woolen 
goods in preference to anything else. 



DESOKIPnON OF THE MANUAL OPERATIONS RE- 
QUIRED IN DYEING WOOL— KETTLE COLORS. 

Afteb scouring the wool, as detailed under its proper head, and 
allowing it to drain equally and well until the next day, com- 
mence handling it as follows : 

Shake the wool down in front of the kettle, breaking out all 
the flakes and lightening up the whole pile ; opening it in such a 
manner as to separate all the twisted and hard lumps, so that the 
whole may lay loose and buoyant, which will cause it to imbibe the 
color equally and evenly on being thrown into the kettle. 

When you have shook over the wool, run up the kettle with 
water to a proper working height This will check the boiling, and 
you can enter the wool more easily, and it will give it a better 
chance of coloring in an even manner. 

Then take out the bags (if you have a color that requires them 
in,) and always bear in mind to rake up the kettle well, before en- 
tering the wool. 

These preliminaries being concluded, let the wool be thrown in, 
expeditiously and loosely, giving it all the chance possible for eve- 
ry part to receive an equal share of the coloring matter ; get 
the whole under the liquor as quick as the workmen can accom- 
plish it, without appearing to be in a flvikr; sweep up all the scat- 
tered locks and make the floor tidy. 

Now, let your hands take the levers or dye-poles and raise and 
shake the wool well over with these, until you perceive the color 
to have taken on every portion of it alike ; then press the whole 
under the liquor. 

This operation lasts from fifteen to thirty n\inutes, according to 
the size of the kettle and quantity of wool to be dyed. 
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Get on a boil as quick as possible, and continue this at a brisk and 
steady rate for two hours, with an occasional putting in a lever, to 
aid the boil in changing the position of the wool, if that be re- 
quired. 

This time being expired, you will prepare to sadden by running 
the kettle up with water and stopping the boil ; then heare in the 
levers, and while the men are working this as before, throw on 
your mordant or sadden in such a manner that by the time the 
whole of this is expended, the wool may be evenly imbued with 
it This takes up about as much time as the first breaking-up. 
Now press the whole under the liquor, and get on a stiff boil, 
which continue at a brisk and steady rate for one hour ; then draw 
off your fire or steam ; run the ketde to the brim with water, and 
let all remain in during the nighty excepting such cases as are ex- 
pressly specified to the contrary in the recipe for producing them. 

Some dyers, on saddening^ take out about half the wool upon a 
scray placed over the kettle, throwing it into the liquor again grad- 
ually, adding portions of mordant as they get in 'more wool ; and 
when all is re-entered they give the whole a good stirring with 
the levers. 

I seldom or ever take this course myself, considering it useless 
to adopt such a plan, except where the kettles are crowded exces- 
sively with wool, which I take care always to avoid. Notwith- 
standing this, for some very light colors, and such as sadden even- 
ly with great difficulty, you may take this method if you think 
proper. 

For preparation colors, once using the lever on entering is suf- 
ficient witii two hour's boiling, and for finishing the same off, in a 
fresh liquor, once handling over and one hour's boiling is all that is 
necessary. 

For such colors as are dyed off at one operation, a good use of 
the levers on commencing, and an occasional turn of the wool in 
the kettle, with one hour's boil, is all that is required to complete 
them. ^ 

This metiiod of handling the wool is the mode to be pursued in 
dyeing any or all the kettle colors, laid down in this work ; and I 
have made this description of it the subject of a separate article, in 
order to avoid a ceaseless repetition with every prescription for pro- 
ducing each separate color. 
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ON THE TKEATMENT OP THE DYESTUFFS IN THE 
KETTLE ; OE THE PKEPABATION OF THE DYEING 
LIQUORS. 

The dyeatufib, as a general thing, are either in a ground or 
chipped state; and as the economy of dyeing depends somewhat 
on the treatment which these ,receive, in order to extract all the 
coloring matter they contain, I shall give a brief account of the 
means to do this in the most expeditious and effectual manner. 

In the first place, always see when your kettle has been 
emptied, that there be no remains of the former dye left in it ; but 
always make aure of having a fresh batch of clean water, as any 
portion of the metallic salts, alum, &c., have a tendency to prevent 
the extraction of the coloring principle from the dyestuffii ; but 
more especially from camwood, barwood, and all the hard resinous 
woods, which refuse giving out all their color when ever so Uttle 
of these salts are in solution in the liquor. 

Next, provide yourself with some coarse bagging ; hair bagging 
is the best and most durable, if you can obtain it. In tlxe£|e bags 
jou mu3t boil all your chipped dyewoods, taking care not to put 
too much into them, or to have them too closely tied, but to leave 
fipace enough £>r the enclosed chips to shift their position by the 
boil, or the shaking up which you occasionally give them. 

If you are making a liquor that requires nothing but chipped 
dyestuffs, you will suspend the bags containing these by stout 
strings from a stick laid across the kettle, and boil them one and a 
half or two hours; then take them out before entering the wool. 

If you have a color requiring nothing but ground dyestuffe, boil 
all these in a small suitable vessel and take this clear solution for 
use in your dyeing kettle ; but if you have not this con veni^ice, 
then throw them into the kettle loose, and boil well from thirty 
minutes to an hour ; the hard resinous woods, si;ch as camwood, 
&c., require considerable length of boiling to extract their color, 
while the other, such as logwood, readily part with it to boiling 
water. 

Fustic requires a logger time than logwood. Ground dyestufife 
ought never to be boiled alone in bags ; because, lying solid and 
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compact in them, you can never get a sufficiency of water round it, 
to bring the coloring matter into solution. 

If you want to form a liquor wherein both ground and chipped 
dyestufb have to be used, first mix the chips and ground dyestuffii 
together before putting them into the bags, and boil them about 
two hours before entering the wool. 

By boiling the ground dyestufl&with the chipped, you will find it 
takes more of the former than when they are boiled separately, but 
you have the advantage of your wool beiog clean and free firom 
dust. 

Some dyera^ after boiling up the ohipe and taking out the bags, 
enter the wool, and as this goes in, they sprinkle on the ground 
dyestufb in layers, until the whole be given to it You can take 
which course you like best, but I prefer the boiling previous to 
entering the wooL But the right plan is never to have any loose 
dyestufib in the kettle, as it gets among the wool, and shows a slov- 
enly way of coloring. Let the dyeing liquors, in all oases, be clear 
solutions of the coloring matter of thedyestuffe, viz: limpid, aque- 
ous tinctures of the coloring prindple only. 

Again, if you have a color that is to be finished off at one opera- 
tion, or where you have to miivgle both the coloring matter and the 
mordant together, first boil out the dyestu£Es as above, and then 
throw in the chemical salts which form the mordant^ and boil these 
until all be dissolved ; then heave in the wool. 

Lastly, in preparation colors, where very Utile, besides the chem- 
ical salts employed as the mordant, is used, all you have to do is to 
throw these into the kettle and boil well up for about half an hour, 
then enter the wool. 

To conulude ; you will take care always to rake up the kettle 
well, before entering the wool. 

Ilb there are no rules without some exceptions, any variation 
firom this general plan, you will either find stated in the recipe of 
the color requiring it, or it will be found by referring to my ac- 
count of the dy estuflfe. 

I have made a distinct article of this account, so that I might not 
have to repeat it continually with the prescription for each sepa- 
rate color. 
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ON THE DIFFEEENT MODES OR PROCESSES OP 

DYEING. 

There are but three general methods or processes of Dyeing^ 
wool or woolen goods; or, in other words, distinct plans of com 
bining colors in a chemical manner with aniinal fibre& I shall at- 
tempt to give an account of them, with an explanation of the theory 
upon which these combinations take place. 

The first I shall describe, is that process wherein all the materials 
that enter into the composition of the color, are mingled together 
in one common liquor or bath, and applied to the wool at once, by 
about one or one and a half hour's boiling. 

FIBST PKOOESS. 

If into a clear solution of logwood, fustic, or other kind of Dye 
stuff, you pour another solution of any metallic or earthy salt, as 
sulphate of iron, alum, &c., you will observe when this mixture 
takes place, the liquor becomes broken, and a flocky or curd-like 
matter is formed, which gradually settles to the bottom of the vessel 
in which the mixture was made. This precipitate is the color ; 
which in this first mode of Dyeing you apply directly to the wool 
by about one and a half hour's immersion and boil. 

This experiment exhibits in the clearest manner, the formation 
of any color we wish to combine with the wool ; actually impress- 
ing on the visual organs the mysterious operations of the invisible 
mechanism of Dyeing ; for we really ahd positively see the union 
take place between the coloring principle and the earthy or metallic 
salt ; the combination of which two substances forms or makes the 
color we intend to apply to the wool. 

It also explains the true theory of the formation and constitution 
of colors, showing them to be a chemical compound, the elements 
of whose composition aie an undefined coloring principle, distri- 
buted abundantly through the vegetable and mineral kingdoms, 
and an earthy substance, or metallic oxyde. 

Although this flocky substance (which is the new-formed color) 
gradually subsides to the bottom, and leaves the liquor but slightly 
tinged, yet it is not an insoluble precipitate, but is partially soluble 
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in water, and more particularly at a boiling heat ; and on this slight 
d^ree of solubility hangs the property it possesses of forming a 
cbemical union with the wool. Did it form an insoluble precipi- 
tate, no chemical combination could take place by this mode of 
Dyeing ; because the wool (or cloth) being boiled in a liquor con- 
taining nothing but an insoluble powder, no chemical action could 
take place between them, and the wool would be merely stained; 
and this insoluble precipitate only adhering to it^ and that with but 
a slight mechanical force, the simple operation of washing in water 
would be sufficient to remove it 

As said before, this partial solubility of the color is the cause of 
its union with the wool ; for on immersing the latter in the liquor, 
it immediately seizes the part held in solution (the affinity between 
the color and wool being greater than between the water and the 
color ;) the water thus robbed of what it held in solution, now dis- 
solves another portion of the color, which is again taken up by the 
wool ; and so on, portion after portion, until the whole becomes 
fairly combined with the wool, having all been dissolved success- 
ively by the water, before it could enter into a close and intimate 
combination with the animal fibre. 

This mode of Dyeing requires a rapid ebullition during the time 
of coloring, as the greater the heat and agitation given to the water, 
the more finely are the broad flocky particles broken and cut up ; 
and in proportion to the minuteness of the coloring molecules, so 
will be the intensity of the shade. 

Although this method of Dyeing be more expeditious than either 
of the other two, yet I do not consider it equal to them, either in 
brilliancy or permanency of color. 

This plan is more generally used for coloring yarn, flannels and 
cloth, especially the finer colors ; but you will find it resorted to 
in several of the recipes in wool Dyeing. 

SBGONB PB0CS8S. 

The s€kx)nd mode of applying the color is known among Dyers 
by the appropriate terms of Stuffing and Saddening, and its opera- 
tions are performed in this manner : 

After the Dyestuflfe have been sufficientiy boiled to extract all 
their coloring matter, the wool is entered and two or two and a 
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half hours' boiling given to it. This is the staffing part of the pro- 
cess ; and the wool only receiyes in it the slight tinge of color pe- 
culiar to an extract of the Djestufib used in making the liquor. 

Longer boiling than the sJ)oye time is needless^ as all the color 
necessary to produce the best effect is, in that time, combined iu the 
wool. 

The next stage is the saddening^ or giving to it the Mordant, 
which consists of some chemical salt, such as sulphate of iron, sul- 
phate of copper, alum, &c. ; the manner of doing which is laid down 
in the article " on the Operations of Dyeing." 

In the first part of this process, a combination is effected between 
the wool and the coloring matter, analagous to that which takes 
place between the astringent, or tannin-principle, and the raw hide 
in the process of tanning. Let us illust]jite this a little. 

Make a decoction of any of the Dyestuflfe — ^logwood or fiistic, for 
instance — ^then pour into this decoction a weak solution of gelatine, 
and you will perceive that a precipitate fiJls, of the color of the so- 
lution of the dyestuflfe employed, and a great quantity of color has 
been abstracted from the decoction. This precipitate is^ the glue 
and the coloring-matter, which, by their mutual affinities, have 
formed a compound that is insoluble in water. Of a similar nature 
is the union resulting from the boiling of wool in the solution of 
most of the Dyestuflfe. 

In the saddening part of the process, both the coloring matter and 
the wool having a strong affinity for the metallic or earthy salts, 
these are drawn by them with an increased attraction, and a triple 
compound of animal matter ; the coloring principle ; and the mine- 
ral base of the color is formed ; which being held together by vir- 
tue of the three separate forces, offers such a resistance that boiling 
water cannot disunite them. 

Precisely similar are all unions of coloring matter with wool, no 
matter what process may have been employed to effect it 

THIBD PROCESS; OB PREPARATION AND riNISHING. 

This is exaetly the reverse of the second mode, and consists of 
two distinct stages ; in the first of which the wool is boiled for two 
or two and a half hours (and suffered to remain all night) in a so- 
lution of the metallic or earthy salts that form the Mordant or base 
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of the color you wish to produce. These have a strong tendency 
to unite with the wool ; inaamuch that on coming out of the prepa* 
ration it is in general tinged with the shade peculiar to the oxyde 
of the metal used ; and so tenacious is its power of adhesion, that 
after the coloring matter originally used shall have &ded of^ or 
undergone a material change^ the property of the Mordant remains 
unaltered, for it will absorb fresh coloring matter as readily as 
before. 

After coming out of the preparation it is customary to wash the 
wooL 

In the second part of this process, a bath of clean water is pre- 
pared, in which tiie Dyesti:^ are boiled till all the color be ex- 
tracted ; in this the Mordanted wool is dyed up, occupying about 
one or one and a half hour's time in boiling. In this case, the 
wool and the Mordant both having an affinity for the coloring mat- 
ter, their joint forces attract it from the water with such impetuosi- 
ty that it is immediately and rapidly united with them, and the 
•color is soon brought out. For this reason, the finishing part of 
ihe process requires expert workmanship in order to have the wool 
evenly dyed. 

The same colors, Dyed by this process, are more superb and 
permanent timn by either of the other plans ; but this method re- 
quires more time and labor, and is also more expensive than either 
of the other modes. 

« 

OK THE HSiaHTSNING OF COLOBS. 

This operation cannot be considered a distinct process, but only 
a continuation or additional part of any of the above processes, 
and is generally performed either in a clean liquor, or a portion of 
the Dyeing bath is run off and fresh water added to the remainder 
to bring it to the proper temperature. The articles used for this 
purpose, or as alterants to the shade, are commonly either alkalies 
or acids. 

The raising of Pinks and Crimsons, and the raising of Prussian 
Blue by alkalies, and the heightening and stripping of Cloth Dyed 
Blacks (that are rusty or foxy) by adds, are a few examples of co- 
lors requiring this extra operation to produce the shade sought for. 
(The temperature in these cases is about 125 deg.) 
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* 

From these obfieryationa, it will appear plain that diere can only 
be three plans of oombining colors with wool : 

Ist — ^By appljring the whole color at one operation. 

2cL — ^By combining the coloring matter with the wool, and then 
giving it the Mordant 

Sd. — ^In fixing the Mordant on the wool first, and then applying 
the coloring matter afterwards. 



OBSERVATIONS REGARDING A SYSTEM OF COLORS^ 

Without a System, no art can be readily acquired, or easily 
practised, however simple. How much more complicated and dif- 
ficult to learn must one be, which is made up of such a diversity 
of perceptible differences as the whole range of colors embrace I 

The art of Dyeing, or the making of Artificial Colore, has long 
labored under the disadvantage of having no regular dassification 
of parts or knowledge of principles annexed to any description of 
the colors that form the subjects of it To free it from this per- 
plexity, with a view of making its study more easy and pleasant^ 
by ascertaining whether or not there is any system belonging to it, 
is what I pledged myself in the commencement of this work to 
perform ; and with this end in view, we will begin our inquiries in 
those departments of Nature and Art most likely to furnish matter 
of observation from which we may arrive at a sound conclusion. 

If we cast our eye over the field of Nature, when the genial 
heat of the summer's sun has brought to perfection every portion 
of the vegetable world, and has tinted every leaf, every blade 
of grass, every flower, with colors of exquisite beauty, and of such 
a numberless variety of hues and shades, it seems to ub as though 
a profusion of delights were scattered around us in every direction, 
in disorder and confiision, and that no system or arrangement 
could in any way be connected with this infinity of tints and dyei^. 

If we visit the crowded city of ever-busy, ever-active man, we 
observe the multitude on the holidays or festal-times, decorated 
with all the gorgeous colors that art can produce : and here it seems 
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JmpoBsible, amidst such a variety, to distinguish anything resem- 
bling a system full of order and beauty, which by its arrangements 
legulates the combinations of the elementary hues that produce 
audi a multitude of shades. 

Again, if we examine any of the writinga of the Dyers on the 
fiobject of making Artificial Colors, these serve only to Tender the 
confusion more confused, and there appears nothing but a chaos of 
colors without elements, without parts, and without arrangement, 
snd totally devoid of connection between principles and combina- 
tions ; causes and effects. 

It is to clear up this confusion — ^to sort out and append in their 
proper places and positions, (the different parts that compose this 
pleasing disorder,) with a view of ascertaining whether there really 
is a natural system connected with it or not, that I shall attempt 
the task of explaining to the reader the method of finding out its 
primary rays, and the manner in which these unite to form the 
aeveral Classes, Orders, and Species of its variegated whole. 

Although we &il in all these fields of investigation to discover, 
i)y a general and promiscuous examination, anything like system 
or order in the variety of colors presented to our view, yet upon 
calm reflection we are induced to believe that the All-wise Contri- 
ver, in ordaining this department of His handiwork for the glory 
and ornament of the rest, wrought not without design, nor left it 
devoid of evidence that His skill had appointed its arrangements, 
and His wisdom perfected its plans ; that He gave to it harmonious 
parts and created a system, composed of a few elements, whose 
transformations are sufficient to make all that charming variety 
which at once ^tisfies the eye and delights the soul. 

That such is really the fact, the Dyer, in the daily pursuit of his 
profession, has opportunities of proving experimentally ; and on 
the strength of this experience we shall endeavor to point out the 
elements of it, and show that these and tihdr different combinations 
form the Classes, Orders and Species of a System as perfect in its 
parts as that which distinguishes the numberless varieties of vege- 
table productions. 

We will now put it to the test of experience and practice, by 
which every Dyer and 'pointer will know that they cannot produce 
^ Yellow, a Bed, or a Blue, by mixing any two or more colors to- 
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getiier : ootuequently these must be Simple and undeoonE^Kised, 
Primaiy, or Elementary Colon ; and if we show that we ean nMke 
every other color, by the mnon of any two or more of these first 
principles, we shall prove that these three aore the only mmp\» 
colors, or Ihe Elements or ultimate parts that compose all-the lest^ 
and constitute the threeOrdersofiihe First or Primary Class in ibis 
System. 

Haying now ascertained that there are three distinct First Prin- 
ciples, let us see what the results of their mutual action upon each 
other will produce. 

By taking the Yellow and the Red, we obtain Aurora ; by mix- 
ing the Bed and the Blue, the effect is Violet ; and from the union 
of the Blue and the Yellow, results a Oreen. 

Thus, the simple action of any two of the First or Original Co- 
lors, gives rise to a separate Order of another Class, which we shall 
call the Secondary or Compound Class of Colors. 

But we perceive there is another range of Colors that are much 
darker and heavier than any that are included in the two preced* 
ing Classes, that we have yet to account for ; and we wish to ascer- 
tain whether these are derived from the same source, or whether 
there be not some other Primitive Colors that we have overlooked. 
To determine this, we will try what a mixture of the three Ele- 
mentary Colors, added respectively to each of the Orders of the 
Compound Colors, will produce. 

Thus : Aurora^ to the Yellow, Bed, and Blue, will give us a 
Brown ; Violet, Yellow, and Blue, will afford a Plum or Corbeau ; 
Green, with the Yellow, Bed, and Blue, produces the Olive. 

This experiment convinces us that, from the three original 
colors, by a triple union, only differing in the quantity of their 
proportions, we can produce a third and distinct Class, which may 
be named the Tertiary or Triple Class of Colors. 

There can now remain but one other method of assimilation that 
these colors may assume, and that is by uniting with the Primary 
Colors all the products resulting from the different ways in which 
these have combined ; and this will give us a mass of colors, the 
effect of whose union form the shades of Black, which we may term 
an Aggregate Class of the whole. 
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Thus, by experience— which is the true test of every theory — we 
have proved that there exist only three Primitive or Simple Colors, 
from whose transformations flow three other Classes, the species 
and varieties of which include every description of tint and shade 
under the whole heaven. 

These &cts go to show the existence of a natural arrangement 
of the diiSerent combinations of the Elementary Colors, and incon* 
trovertibly prove that it is not a creation of yesterday, or a mere 
hypothesis of my imagination, but that it is a splendid system 
whose Maker and Framer is God ; that it dates its existence from 
that epoch of eternity when chaos felt the voice of the Omnipotent, 
commanding " Let there be light," and straightway light, with all 
its colored rays, burst into being, and He named that day. Yes, 
it displayed its glorious splendors with that first moment of Time, 
when the primeval darkness fled away ; when the shapeless void 
became full of beauty and order; at which the morning stars sang 
together, and all the sons of Qod shouted for joy. 

To make the foregoing statement more plain and intelligible, I 
will give a table of Classes and Orders, with the colors that enter 
into their composition. 
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A TABLE OF THE CLASSES AND ORDEBS, WITH THE 
COLORS THAT ENTER INTO THEIE COMPOSITION. 



• 


CLA88KS. 


ORDBBS. 


COMPOSITION RAYS. 


• 

§ 

5 


Primary. 


Yellow. 

Red. 

Blue. 


Simple. 
Simple. 
Simple. 


i 

OQ 


Secondary. 


Aurora. 

Violet 

Green. 


1 Yellow and 1 Red. 
1 Bed and 1 Blue. 
1 Blue and Yellow. 




Intermedial. 


Bronze. 


1 Yellow, 1 Red, 1 Blue. 


1 
•J 


Tertiary. 


Brown. 

Plum. 

Olive. 


2 YeUow, 2 Red, 1 Blue. 
2 Red, 2 Blue, 1 Yellow. 
2 Blue, 2 Yellow, 1 Red. 


a 

• 

1 


Aggregate. 


Black. 


8 Yellow, 8 Red, 8 Blue. 
All the Colors. 



The foregoing Table must be substantially correct, being 
founded upon natural distinctions, or union of rays of color ; 
but on entering upon the details of the minuter subdivisions of the 
plan, by attempting to describe what may be supposed its species 
and varieties, I do not expect to arrive at such positive conclusions 
as when tracing the more prominent features of the scheme ; be- 
cause in doing this so as to answer the practical purposes of djeing, 
or making of artificial colors, I shall be obliged to resort to artifi- 
cial distinctions, and to make the basis of the varieties, in some in- 
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stances, depend upon the kind of dyestufb now used for producing 
them ; and the species to conost of the different shades which a 
greater or less quantity, or any difference in the proportions of 
those dyestufi^ produce. 

I perceive and acknowledge the deficiency and imperfection of 
deriving any of the Species and Varieties from such a source, but 
until wi can obtain ^ coloring principle, (giving the priiW 
hues) in a state of purity, I do not, with my present views,.«ee how 
we can derive them from, any other data that will answer the prac- 
tical ends of the art so well. 

That there is a natural division of. the different Orders into cor- 
rect and distinct Species and Yarietiea, (in all cases,) founded upon 
equivalent proportions of combining ratios, I have not the least 
doubt But I have neither the time or the metins at my disposal 
at present to carry on any further, the investigation of this inter- 
esting subject ; yet I do hope, that if I should be debarred the 
pleasure of again prosecuting this inquiry, some one with more 
means and greater abilities than myself, will enter into an exam- 
ination of it; correct my en^rs, and exhibit a perfect plan, com- 
plete in all its details* 

Although, as I said before, 1 am not perfectly satisfied with the 
foundation on which I have based some of the species and varie- 
ties, yet I believe it better adapted to the present practice of dye- 
ing Ihan one would be that is drawn from the natural divisions, re- 
sulting from the difference made by the quantities of primes of any 
color over the other. 

Though these details may appear objectionable to some, and not 
entirely satis&ctory to myse^ yet in drafting this sketch of a sys- 
tem, I consider that I have fulfilled my promise in the Introduction 
to this work, viz. : " An Attempt at Systemization ;" and my ob- 
ject will be answered, if others, perceiving my defects, will, with 
more powerful minds and ampler means in their possession, rectify 
what may be wrong, and build up a perfect whole. 

Such, then, as the System appears, according to the foregoing 
description, I will expose in a tabular form, in its Classes, with 
their respective Orders, Species, Varieties and Component parts, or 
elements of constitution^ so that when thus laid bare, it may be 
easy to detect any errors which may be supposed to exist in it . 
23 
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Ob It earefal mrvej of this Table, it will be 6een that I have 
cleduoed the ^)eoies from the common names in use, ^ fix»ii vthe 
pecxdiar shades or inclinations of the colors towards some other 
eolor, and iixe Tarieties irom the different kinds of materials from 
which we obtain the coloring matters. 

This seemBi a more natural niode of asoertaining the Sf)ede6 and 
Yarieties than the method I intended at &e^ to aet upon, and may 
answer the purpose of the Dyer, and even the painter,' -fimi as well, 
and undoubtedly agree better with the natural ssibdi^sions of 
colors ; but we cannot avoid seeing that both the Species and Ya- 
jieties, as here obtained, are mere arbitrary distmcticms, especially 
the Species, and have very little foundation in natural differences^ 
or derivation. 

In completing this arrangement, I have only now to show the 
quantities in which the elementary colors unite widi each other to 
form all the other colors ; or what propcniion tliey bear to each 
odier in any individual color, the result of their union. 

This exposition may be of considerable practical semiee to tihe 
Dyer, who may carefully examine and study it, as by a reference 
to it he may ascertain what proportion of the Simple Colors, and 
how many of them, exist in any pattern he may have to Dye to. 

For instance, we wish to color a pure Olive : this eolor^ accord*^ 
ing to the table, belongs to the Tertiary Class of Colors, Order 
Olive, and is composed of Bronze and Green. We want to see, in 
the first place, how many of the Simple Colors it takes to make 
Olive. 

We find that in the composition of Bron2se there is one part, 
proportion or prime of Yellow, another of Bed, and another of 
Blue : or the three Simple Colors are all united in equal parts or pro- 
portions to form the Bronee. 

^Theti by titie same table we perceive that Green belongs to the 
Compound or Secondary Class, and is made up of equal propor- 
tions of Blue and Yellow. 

Thus, then, there are five proportions or primes of color in Olive; 
three of these are in the Bronze and two in the Green ; and the 
kind and quantity may be thus shown : 

1 Yellow+1 Eed+1 Blue«-Bronze. ) _m. ^ 
1 Yellow+1 Blue-Green. f -unve. 
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Or, taking the proportions in the Bronze and Green, we have it: 

2 Yellow+1 Iled+2 Blae=«5 primes or proportions of color in 
Olive. 

Therefore, 5 is the prime equivalent of Olive, and so with every 
other color. 

Then to reduce this to practice : suppose we have 10 lbs. of wool 
to color a pure or positive Olive, and we think to Dye it with 5 
lbs. of Dyestuffs, two parts of this must be such as will produce 
Yellow, two parts Blue, and one part Bed. 

Naming the kind of DyestuJBfe, we say, for 10 lbs. of Wool take 
2 lbs. of Fustic, 2 lbs. Logwood, 1 lb. Madder, (with the sadden- 
ing,) and we should certainly obtain a first-rate natural Olive. Yet, 
it must be borne in mind, that in speaking of these primes of co 
lors, we have in view only the pure color, and not the rough Dye- 
stufl^ from which the coloring principle is obtained; because 1 lb. 
of Fustic, 1 lb. of Logwood and 1 lb. of Madder do not each pro- 
duce a like quantity or weight of pure color. I will give an ex- 
treme case: 

For example — 1 lb. of Indigo, we will say, dyes 20 Iba of wool 
of a certain depth of color that will take 4 lb& of Logwood and its 
Mordants to produce the same appearance ; and so in regard to the 
other Dyestuflk 

Therefore, in coloring, by calculating from primes, the Dyer 
must form some idea what quantity or proportion of pure color he 
supposes each kind of rough DyestuiBP to contain, in comparison 
with the other ; nevertheless, he will ever come very near certain 
aad poBitiTe results, by taking aa many parte (in proportion to each 
oth^) of the common kinds of Dyestuflfe as there are prime proper- 
tions in the color he is about to bye. 

Having said thus much, I will give an arrangement of the natu- 
ral Colors, Combinations, or Orders, with the proportions or parts 
that enter into their composition, and leave it to elucidate itsel£ 
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EXPLANATION OF THE RECIPES OR PRESCRIPTIONS. 

Thb following recipes aie all arranged in a regular and system- 
atic manner, in Classes, Orders, Species, and. Varieties. The utility 
of such an arrangement will be obvious at first sight ; for by thid 
method the young Dyer (for whose benefit I have compiled this 
work,) will be able in a moment to find the recipe of any color he 
wants, and the same instant ascertain to what Class, Order, and 
Spedes it belongs,- and whedier it be a Simple or Elementary 
color ; a compound of two of the Primary colors ; a tricU of them ; 
or an Aggregate of the whole. 

I haive b^uu this arrangement with the Primary Class of Colors, 
continuing it through the Secondary, Tertiary, and Aggregate 
Classes, commencing uniformly with the lightest shade of each Or- 
der, and defining its different Species, by one, two, or more varie- 
ties, until I arrive at the deepest shade c^ that Order. 

I ha^e started the series at the palest shade of Yellow, consider- 
ing that point as the first faint ray of color ; and passing through, 
the whole range, progressing from the fiuntest to the deepest shade, 
fiott Order to Otder, finally end at jet Black, which I conader as 
the point where color terminates — all the colored rays being ab- 
sorbed and none reflected. 

The simplicity of these prescriptions will convey to the mind of 
the Dyer at a single glance what is most essential and important 
for him to know, viz. : ,the constitution of the Color ; my object 
being to burden my reeipes with nothing useless, nor to repeat 
with each color the kind of workmanship required to produce it^ 
the time of boiling the Dyestuffi, &c., Imt merely the names and 
quantities of the ingredients constituting tixe colors, with the time 
required to fix them upon the wool, clodi, &c., and in certain cases 
the temperature at which this isrto be effected. 

To preserve regularity, these recipes are all given to one com- 
mon standard — that is, each for 100 Ibs; of scoured wool, of a medi- 
um quality, and all the dyestuffii used being of the very best kind] 
so tibat the dyer in coloring from any particular recipe here laid 
down, will have to bear in mind these circumstances, and propor- 
tion the quantity of the materials according to the weight and 
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quality of the wool he is about to color, and according to the great- 
er or less strength of the materials he has to use, remembering to 
i2se more for qualities finer, than a medium, and less for the coarser, 
and more in. proportion for a less quantity than 100 lbs. of wool, 
and a little less in proportion when from 800 to 500 lbs. are 
colored. The calculations he will make by the Common Bule of 
Three. 

As said before, there is nothing in these recipes but the mere 
weight of the ingredients that compose the color (for which the pre- 
scription is given) to dye 100 lbs. of clean wool of a middle quality ; 
and the time of boiling there mentioned, is not what is required to 
extract the color from the dyestuffs, but the length of time the 
wool requires boiling in the liquor, after the coloring matter has 
been previously extracted, or the chemical salts dissolved. 

For the time necessary, and the manner of preparing the Dyeing 
Baths or Liquors, see ihe article " On the Treatment of the Dye- 
stuf& ;" and for the method of working the wool in the kettle, see 
the article treating on the " Manipulations of Dyeing," where you 
find described, once and for all, everything that is necessaiy to be 
done in dyeing any of the colors laid down in this work. 

I wrote these separate articles explaining the treatment the wool 
should receive in dyeing, &c., and the time of boiling up the dye* 
stufib, on purpose to free these recipes from the common usage of 
repeating with eveiy one of them, how to handle the wool, how 
long to boil the dyestu£&, &a, &c. ; which repetition always loads 
the recipe with useless matter, that serves only to swell the size of 
the book,' and at the same time perplex the mind of the dyer, and 
cause him to vary the plan of his operations. 

From having adopted this plan, the recipes appear simply and 
plainly as the mere account of the quantity and kind of materials 
to be used in dyeing 100 lbs. of clean wool any qoecific color, and 
one uniform style of proceedings relating to the handling of the 
wool and the preparations of the dyeing baths, being common to 
all, makes a ks^owledge of these color?, and the methods of dyeing 
them,, easy of acquisition to the student in this art, and fixes them 
indellibly on his memory. 

Wherever the temperature is given, it is always so many degreei 
of Fahrenheit's thermometer. 
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In closing, the reader will perceive that some amount of labor 
has been bestowed upon these recipes, in the calculations of their 
proportions, independently of any other consideration about their 
arrangement in a regular series of succession, &c. &c. ; for I had 
to collect them from memoranda of my own experience, written 
during the course of many years' practice, in England and the 
United States ; and each of these memoranda was to reduce to one 
common standard or per centage, which cost about 500 calculations 
by the Rule of Three. 

N. B. I have given the common names in use, in the Dye- 
house and by the public, to the colors forming this arrangement, 
instead of identifying the different species and varieties by num- 
bers, as I originally intended ; because, thinking that though these 
names are only temporary, and subject to change, every few years 
bringing up again tiie same colors under different appellations , 
yet as I wanted to make it as practical a work as possible, this 
method seemed to me the most &miliar and natural to the dyer, and 
would be the easiest way for him to find any color, the composition 
of which he wanted to become acquainted with. 



PKIMAEY CLASS OF COLORS. 

The first arrangement or class of colors, I term Primary or Ele- 
mentary, because they are the original elements of which all the 
others are composed ; in reality, these three are the only positive 
colors, as I have fully proved by showing that all the rest are mere 
results derived from the combinations of Yellow, Red and Blue, 
in different proportions. 

I have taken Yellow as the commencing point of color, its fiiint- 
est shade approximating the nearest to white. These three form 
one-half of the prisjaatic colors, or the colors we observe in the 
rainbow, the other three being Aurora, Violet, and Green ; and as 
these six colors have all been pronounced simple rays by one of 
the most illustrious men that the world ever produced, and as this 
idea has passed down to the present time as an axiom in philoso- 
phy, it will seem nothing short of profanity or the height of pre- 
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8iiinptio& in me^ to G$m k\ quesdoB tbe ideas of one whose opinion 
carries with it all iJ^e fpice ^nd sa^e^ty <xf an oracle. 

Yet I should not be discharging tny duly in treating on the sub- 
ject of colors^ were I to allow anything touching their fundamental 
principles to be hdd back, through i^r of clashing with common 
reo^T^ed opinions, or tbe assertions of any individual, however 
high he may ^nd on the list of fiitme, or wlsiatever credence may 
be attached to his particular theory. 

Buoyed up by the consdousness of the correctness of my views, 
and being supported and borne out by the strength of natural 
truth, I shall, with appropriate feelings, dare to dispute the asser- 
tion of one of the greatest characters that ever lived ; and in the 
sequel I hope to show, that there is a wide difference between the 
optmbn/of the greatest men, and the simplicity and powet of positive 
Jhcts, 

Sir Isaac Newton, on beholding light decomposed by the prism 
into its component colors, imagined that all the colors he observed 
in the solar spectrum, must be simple or elementary and undecom- 
posable rays, and as such he defines them. 

This information, coming from so high a source, has been re- 
ceived as a self-evident truth by vP^en of the greatest acquirements, 
from his time to the present, without examination. The expressed 
sentiments pf so profound a philosopher as he was, having borne 
along with them almost the same deference and homage as we are 
accustomed to pay to the language of Sacred Writ, has disarmed 
us firom entertaining even the suspicion of an idea that it was pos- 
sible for him to err. 

But it behooves me to say, (in despite of the sanctity attached 
to so great a name,) that I humbly, but firmly, believe, that in this 
instance, be has made a mistake; and it now only remains for me 
to state the reasons upon which I found that belie£ 

In the first place, we all know positively, that any body, sub- 
stance or appearance which can be produced artificially by two or 
more bodies, substances or appearances, cannot naturally be a sim- 
ple or elementary principle, but is capable (by proper means) of 
being separated into its original parte, and ite compound nature ex- 
hibited to the senses. 

24 
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On these data, then, I shall endeavor to prove the complex com- 
position of the Aurora, the Violet and the Green rays, as manifest- 
ed to us in the rainbow or the solar spectrum. 

I hold that the solar rays do not leave the prism for the spec- 
trum in a direct and continuous plane, but that they issue from the 
prism and continue to the spectrum in the form of an elongated 
hollow cone, and that all around its circumference, from its apex 
to its base, the original colors of which light is composed, arrange 
themselves in a systematic manner, the Aurora always being placed 
between the Yellow and the Blue, the Violet between the Blue 
and the Bed, and the Green between the Blue and the Yellow. 

From this mode of arrangement it appears clear to me that the 
Aurora, the Violet and the Green colors are merely the united re- 
flections of the two simple rays whose union we know goei respec- 
tively to the production of the other three separate colors, and that 
these last are not in themselves positive and substantial, or compo- 
nent beams of light, but simply the inflections of the other simple 
and material beams which are the only true and constitutional ele- 
ments of light ; and it is my opinion, that in the ages to come, in- 
struments will be invented which, interposing between any two of 
the simple or primary rays> will prevent the color resulting firom 
their union exhibiting itself upon the spectrum. 

And I doilbt not, but in our present state of knowledge, we 
could ascertain this seeming feet by the interposition of an opaque 
body (say some metallic plate) between those simple rays of light 
which I consider, as giving by their reflections, the compound 
ones ; for instance, the Aurora, Violet and Green. 

Having thus given my opinion in regard to this matter, I leave 
it for the philosopher and man of science to investigate. 
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There is no coloring matter so abundantly distributed through 
nature as Yellow ; almost all vegetable substances furnish it in 
greater or less quantities, of a brighter or duller shade, and of a 
more or less permanent character. Its field is the whole range of 
the floral kingdom. 

Among thoae substances that furnish it in the greatest quantity, 
we may reckon turmeric, dyer's broom, (growing in England,) 
Turkey, French or Persian berries, young Fustic or American 
Shumac, Cocoas Indicus, fennel, clover and mustard seeds, and a 
multitude of other plants and vegetable productions ; but as these 
neither give so permanent or so cheap a yellow as several other 
dyestufl&, they are very rarely used upon woolen goods. For this 
reason I have only given recipes for dyeing Yellow with such dye- 
stuffii as are commonly used, and which give the color of a brighter 
and more permanent shade, and at a cheaper rate, viz : quercitron, 
weld, heatii and fustic. 

The Yellow coloring matter from all these substances exhibit, 
with re-agents, the following general characteristics : ^ 

Adds brighten up their solutions, causing them to assume the Lem- 
on shade ; alkalies deepen and make them pass more towards Orange ; 
^um gives a precipitate of a greenish Yellow hue; solutions of 
tin give one of a more decided Yellow, especially the muriate of 
tin, which throws down an abundant precipitate of a full Yellow, 
liaving an Orange shade; acetate of lead gives a dull, poor color, 
and any of the soluble solutions of lime or magnesia act in a simi- 
larmanner, and can be of no service as mordants for this color; 
4S(ulphate of copper produces a shade something like "gosling- 
green ;" and sulphate of iron an Olive. The mordants employed for 
dyeing Yellow are, therefore, alum, supertartrate of potash, and the 
different solutions of tin. 

In dyeing these colors, great care should be taken to have every 
thing clean in the Dye-house and about the kettle. It is also ne- 
cessary to clear the water previous to making the dyeing liquors, 
and this is done by throwing into it a pound or two of alum and 
three or four quarts of wheat bran, and after letting it stay in a 
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while, skim off the bran, before the water comes to boil. Thi» 
carries out aU the impurities with it 

Purge or purify the water as above^ at all times^ for all the fine 
and d^cate eol<»s. 

Then boil out the dyestufb m bags, and proceed to color the 
wool as described in &e article '' On the Operations of ]>yeti^." 



EEOIPBS FOB ORDER YELLOW. 

t FUSTIC YKLLOW. 

Chiefly us^ for either Listing or for Mixivat^.-^A very perrMnmH 

Cohr. 

Mordant Process. 

Potash Sulphate of Alumina, 10 lbs. 
Super-Tartrate of Potash, 2J lbs. 
Murio-Sulphate of Tin, 2 J lbs. 
Boil two hours. 



Dydng Process. 



Fustic, 88 lbs. 
Boil one hour. 



F0STIC YELLOW. 

Dyeing Process. 

Fustic, 38 lbs. 

Super-Tartrate of Potash, 2 J^lbs. 
Boil two hours. 



Mordant Process. 

Potash-Sulphate of Alumina^ 6 lbs. 
Murio-Sulphate of Tin, 2i lbs. 
Boil one hour. 
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FUSTIC YELLOW. 

Aggregate Process. 

Fustic, 88 lbs. 

Super-Tartrate of Potash, 2i lbs. 
Potash-Sulphate of ; Alumina^ 5 lbs. 
Murio-Sulphate of Tin 2i lbs. 
Boil one hour. 



••MMi.**^ 



RECIPES FOR YELLOW. 



SULPHUR. 



Quercitron Bark, 2i lbs. 
Potash-Sulphate of Alumina, 2ilbs. 
Super-Tartrate of Potash. 5 lbs, 
Sulpho-Muriate of Tin, 2^ lbs. 

Use all these together, with the addition oi a yeij little Sulphate 
of Indigo^ merely to give the peculiar tinge of the green due to the 
<xlUx of Sulphur. 

Boil t2ie wool one hour. 



CAKART COLOlt. 

Quercitron Sark, 5 lbs. 
Potash-Sulphate of Alumina^ 6 lbs. 
Supertrate-Tartrate of Potash, 5 lbs. 
Nitro-Muriate of Tin, 2ilbs. 

A little Sulphate of Indigo may be required in this shade also. 
Use all the articles together, and handle the wool in them for 
one hour at 200 degrees. 
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BABK YELLOW. 

QuerdtroD Bark, 12^ lbs. 
Potasfa-Solphate of Alumina, 8 lbs. 
Super-Tartrateof Potash, 8 lbs. 
Muriate of Tin, 2^ lbs. 
Nitro-Muriate of Tin, 8 lbs. 
Use all these together, and give one hour's gentle boil to the 
wool. 



In all the cases of coloring the finer shades of yellow, &c., with 
bark, be careful not to boil ihat article ; but rather stew it, at the 
temperature of 200 degrees. A boil or ebullition extracts too much 
tannin from the bark to answer the purpose of dyeing. We want 
for the production of colors, what I have, in this work, appellated 
the "coloring principle" only, 

I wish you continually to bear in mind, that there is a wide difr 
ference between the Tannin-matter and that Principle which gives 
or produces colors, proper ; and th^t all vegetable substances, as a 
general rule, contain these two principles in combination, and the 
best mode of separating them that I am acquainted with, is (es- 
pecially in the case of barks) to use one-fifteenth of the weight of 
the bark of a solution of gelatine or glue, which precipitates the 
tannin and leaves the pure coloring principle in solution. 

I recommend the adoption of the last-named plan in all the more 
delicate shades of Yellow. But I want you to remember that the 
gelatine, otherwise called fine glue, must be given to the solutioa 
of bark before, any of the earthy or metallic salts are added to it. 



BARK GOLD COLOB. 



Quercitron Bark, 26 lbs. 
Potash-Sulphate of Alumina, 5 lbs. 
Super-Tartrate of Potash, 5 lbs. 
Murio-Sulphate of Tin, 9 lbs. 
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Use all these together, and handle the wool for about one hour 
in this solution at 200 degrees. 

I will observe that there is an objection to bringing up to a boil 
for any of these colors. 



WELD OR WOALD YELLOW. 



Potash-Sulphate Alumina, 15 lbs. 
^oil two hours. 



Dyeing Pi^ooess, 

Weld or Woald, 75 lbs. 
Pearls Ash, 1 lb. 
Or Human Urine, IJ gallons. 
Boil one hour and a half. 



ANOTHER WELD YELLOW. 

Aggregate Process. 

Weld, 100 lbs. 

Potash-Sulphate of Alumina 14 lbs. 
Super-Tartrate of Potash, 2 lbs. 
Murio-Sulphate of Tin, 5 lbs. 

Boil out the Weld first, and withdraw the bag or bags ; then add 
the mordant, and when that is dissolved enter the wool, and boil 
one hour. 



WELD. — GOLD COLOR. 

Weld or Woald, 100 lbs. 
Potash-Sulphate of Alumina, 7 lbs. 
Super- Tartrate of Potash, 8 lbs. 
Murio-Sulphate of Tin, 7 lbs. 
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Use these all together, and boil the wool up in them for fliree- 

fonrths of an hour; then raise the wool out and give firom four to 
eight ounces (according to shade) of ground cochineal, and boil 6ne 
half or three-fourths of an hour. 



HEATH YELLOW. 

In the first place, in dyeing this color, boil up from 50 to 100 lbs. 
of Heath (in quantity according to shade) for three hours. Then, 
after taking out the bags, add to the dyeing liquor the following ar- 
ticles or ingredients : 

Potash-Sulphate of Alumina, 5 lbs. 
Super-Tartrate of Potash, 5 lbs. 
Saturated Solution ot Muriate <^ Tin, 3^^ lbs. 
Nitro Muriate of Tin, Si lbs. 

After these are all dissolved, enter the wool and boil the same 
gently for one hour. 

The color produced from this article is equally permanent, and 
almost as beautiful as Weld. Ko other dyestuff approaches so 
near the enviable properties of Weld as Heath does. 

Its various shades may be produced by a greater or less quanti- 
ty of the Heath, and by a judicious use of the various salts com- 
posing the mordant 

I wish to observe here, that this plants which I term Heath, as 
being the provincial name of an herb or herbaceous shrub, grow- 
ing spontaneously on the mountains or uncultivated tracts of land 
in the Island of Great Britain, I do not remember having seen in 
any part of the United States. It resembles most in its structure 
and composition, the sweet-scented fern of these latitudes. 



/ 



19$ 



This materials that supply the coloring matter for thia Order, are 
not so abundant or widely spread as those from whicli we obtain 
the Yellow, being productions only of the warm or temperate por- 
tion of the earth ; some of them are of animal and some of vege- 
table origin. 

Being found only in tbe.warm or genial latitudes, I infer from 
this circumstance that it requires more of the sun's action to create 
tbe Eed, than to bring to maturity the Yellow coloring principle. 

The color afforded by almost dl these substances is of a perma- 
nent character — ^that from Kermes, Cochineal, Lac, Madder and 
Munjeet being equally as durable as Indigo Blue. 

Kermes is very little, or not at all, used by the European and 
American Dyers, but it is extensively employed in Asia Minor and 
the countries to the east of it, and produces a deep Sed, bordering 
tipon Maroon, but yet o( considerable br%htness and great dura- 
bility. 

The mordant for it id alum and tartar — solutions of tin brighten 
it some, but do not prodtice the same ^ect i^ upon cochin^ or 
tstc, and at tlie sdnie ikm it renders it less permaneM. 

Gocbhieal and }ae, by liteans of the sbititicms of Hxt^ produce 
t^ most superb colors that the whole Materise tinetoria affords. 

Madder and Munjeet give us a common Bed, not compaiabte, 
however, to the Scarlet, in beauty and brilliancy, but exceeding it 
in permanence. 

The mordants for these are alum, super-tartrate of potash, and 
a little solution of tin, or not, at pleasure. 

Munjeet gives a more deisi^ble shade tbad madder, and is equal- 
ly as durable. 

The woods that give m the Bed color, stLcli as Peaeich-wood, Hy- 
pemic, &c., give a good common red; but one whk)li is only fu- 
gitive, and is never employed but for ordmary purposes. 

The mordants for these are alum and super-tartrate of potash 
only. 

26 
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In dyeing the whole of this order of colors, much of the effect 
depends upon cleanliness and taking oare to have all the solutions 
clear and limpid ; the alum, &c., as well as the rest of the dyestufik, 
of a good quality, and free from any dirt or mixture of other ma- 
terials. After dyeing let them be washed off and dried in the open 
air, with the exception of the wood colors, which are better if dri- 
ed in the shade. 



RECIPES FOB RED. 

PINK, 

Nitro-Muriate of Tin, 3 pints. 
Potash-Sulphate Alumina, 3 lbs. 
Super-Tartrate of Potash, 3 lbs. 

Cochineal, 3 lbs. 

When these articles are all thoroughly dissolved, enter the wool 
and boil an hour or an hour and a half, and let it be washed off the 
same day, Which course adopt with- all colors having a mordant 
composed as the above. You will also make a paste of the Cochi*^ 
neal (that is, an ammoniated Cochineal) for all those colors which 
have the Pink or Crimson hue to them ; which is made by digesl^^ 
ing Cochineal with about an equal weight of aqua Ammonia for 24 
hours or longer before using it * 



BOSE. 



NitrO'Muriate of Tin, 4 i^pints. 
Potash-Sulphate of Alumina, 4J lbs. 
Super-Tartrate of Potash, 4J lbs. 
Cochineal, 6 lbs. 

Boil the woo! one half hour. 
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CBIH80N. 

Nitro-Muriate of Tin, 6 pints. 
Potash-Sulphate of Alumina, 6 lbs. 
Super-Tartrate of Potash, 6 lbs. 
Cochineal, 10 lbs, 

Treat this color the same as the Pink and Bose. 



OABNBT OR BEET ROOT. 

The recipe for crimson, increased one-third with one hour and 
a half boil ; then washed, and in a fresh bath of water boil up the 
wool half an hour, with 5 lbs. of Cudbear and one pail of stale 
TJrine» 

A saving of Cochineal may be effected on all of the above col- 
ors, by substituting one-third of the Cochineal with Cudbear, and 
after the Cochineal and mordants have been worked on to the 
wool, taking out and washing, then finishing off wilii the Cudbear 
in a clear bath of boiling water for one-half an hour ; then run 
about half the liquor oS, and run the kettle up again with cold 
water ; work in a pail of Urine in this cool liquor for the purpose 
of blueing the color a little. But this method does not afford as 
bright or permanent a color as when Cochineal is used only as the 
dyestuff : and it creates more labor and trouble in the dyeing than 
the former process. 



GERAiriUH. 

Dyeing Process. 

Potash-Sulphate of Alumina^ 2^ lbs* 
Nitro-Muriate of Tin, 2i Iba 
Super-Tartrate of Potash, 10 lbs. 
Cochineal, 7 lbs. 

Boil one-half hour; take out and wash off 
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Heightening Process. 

Bring a bath of freshwater to 120 degrees, and dissolve in it .1 
lb. of Soda and 1 lb. of Muriate of Ammonia. Work the wool ia 
this for one-half an hour, or till you shade the pattern. 



PEAOHWOOD CRIMSON. 



Potash-Sulphate of Alumina, 15 lbs. 
Super-Tartrate of Potash (White Argol,) 8 lbs. 
Sulphate of Oopper, 1 lb. 
BoU two hours and a hal^ and leave in the kettle fdl night 



Dyeing Process — Fresh Baih. 

Hypemic or Peachwood, 50 lbs. 
Enter the wool at 170 degrees ; bring up in 15 or 20 minutea. 



Heightening Process. 

Iftresh bath at 150 degrees, with two pails of Urine ; work one- 
half an hour. 



COCHIKfl AX. SCARLET. 

Aggregate Process. 

Young Fustic, 5 lbs. 
Cochineal, 10 lbs. 
Super-Tartrate of Potash, 10 lbs. 
Nitro-Muriate of Tin, 10 pints. 
Boil li hours. 
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AKOTHER HETHOD. 

Mordant Proce9$. 

Yoimg Fustic, 7i lbs. 
Cocliineal, 2^ lbs. 
SupejT-Tartrate of Potash, ,7 lbs. 
Nitro^Muriate of Tin, 8 J pints. 
Boil one bour and a half. 



Dyemg Process — Fresh Bath. 

Cochineal, 7^ lbs. 
Super-Tartrate of Potash, 3 lbs. 
Nitro-Muriate of Tin, §J pints. 
Boil one hour and wash off. 



LAC 8CABLET. 

YoTing Fustic, 7i lbs. 
Best Lac Dye, 15 to 20 lbs. 
Super-Tartrate of Potash, 10 to 12 J lbs. 
Nitro-Muriate of Tin, 10 to 12i pints. 
Boil one to one and a half hoars, and wash off well all the scar* 
let colors soon as possible after coming from the kettle. 

If you cannot obtain young Fustic, use common Fustic, or 2^ 
lbs. Quercitron Bark. 



HTJNJIET BSD. 

ifordarU Process. 

Poladi-Sulpkate of Alumina, 20 lbs. 
Super-Tartrate of Potash (or Argol^) 6 lbs. 
Boil two and a half hoursi, aad let the wool remain in tiie^Mor- 
dant all night. In the morning wacb thoroughly; 
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Dyeing Process^ 

Fresh bath ; bring this up to 120 degrees ; then give 
Munjeet, 38 lbs. 
Muriate of Tin, 2 J lbs. 
Enter the wool and let it be well handled until near a boil, whicb 
continue for about ten minutes ; then heave out and wash. 

By the addition of 5 lUb. of Hypernic wood you will obtain a 
bloomier color. 



PEACHWOOD RED. 

Mordant Process — Same as Munjeet Red. 



Dyeing Process, 

Fresh bath ; bring this to 170 degrees ; then give 
Peachwood or Hypernic, 33 lbs. 
Fustic, 5 lbs. 

Proceed as with Munjeet Red, and boil half an hour. 



MABDEB BED. 

Mordant Process — Same as Munjeet Red. 



Dyeing Process. 

Bring up a bath of fresh water to 120 degrees ; then give 
Best Crop-Madder, 85 lbs. 
Wheat Bran, 2} gallons. 
After working the wool in this till the heat arrives at 190 degs., 
give li to 2 lbs. Nitro-Muriate of Tin, and still work the wool till 
you just strike a gentle boil not exceeding five minutes duration ; 
heave out and wash. 

By adding 5 or 6 lbs. Hypernic or Peachwood, with the Madder, 
you will obtain a more rosy shade. 
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Another Red, very durable and beautiful, may be made by 
mfyrdanting a&^ for the Munjeet Bed, and using in the 

Dyeing Process, 

Madder, 12 lbs. 
Munjeet, 12 lbs. 
Madder-Boots, 12 lbs. 
Nitro-Muriate of Tin, 3 lbs. 
And in all other respects proceeding as above. 



aoo 



OIl]DE]R-BI^XJ3S, 

I HAYS ranked this afi the lest Qzder of the Primaiy GlasB, 88 I 
consider it fiirther removed fix)m White than either of the other 
two. 

The substances that afford Blue are few in number^ and the re- 
gions producing them are about or within the tropics. 

Blue coloring matter being produced nowhere but in the hottest 
climates, evidences that it requires more intense solar influence to 
produce it than either Red or Yellow. 

I know of no substances that can be found in sufficient quantities^ 
or used to advantage in producing this color, with the exception of 
Indigo, Logwood, and Prussiate of Potash, and even the two latter 
are but sparingly employed; but more especially Logwood, which 
is so miserably :l^gitive and deceptive that no honest manufacturer 
or Dyer will color a Blue by it, if he can any way avoid it 

From this, it appears that the whole amount of wearable Blues 
are produced fix>m the single article of Indigo alone ; of which the 
consumption in different countries is amazingly great And al* 
though there are a few light acid, or Saxon Blues, colored with 
Sulphate of Indigo, yet these exceptions are so light, in comparisoa 
with the bulk, that we may safely say the whole quantity of per- 
manent Blues are produced from Indigo, by means of fermentation 
in a Vat;, the method of conducting which will be detailed on the 
next pages. 

Indigo Blue is one of the most permanent and beautiftil of Dyes, 
and there being no other article in the world that will produce so 
desirable a color, I make no hesitation in asserting that Indigo 
must have been the universal material fix>m which all nations, an* 
dent and modem, savage and civilized, have produced their Blues. 

Numberless attempts have been made, in different countries, to 
find a substitute for it, on account of its price and the trouble and 
expense of Dyeing with it ; but all experiments have failed, hith« 
erto, in producing anything to supply its place. 

In Dyeing Saxon and Prussian Blues^ care must be taken to 
have every thing clean, and nothing of an alkaline nature round 
where they are, as they easily spot and discharge ; and the water 
of the kettle must have the impurities removed with bran, &c., be- 
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fore making lip the Dyeing liquor, in the same manner as I have 
described for Yellow and Red Dyeing, 

As soon as they are Dyed, they should be washed off and dried 
in the most expeditious manner ; the Saxon Blue in the shade and 
the Prussian Blue in the open air, if convenient 

On Dyeing Logwood Blue, little or nothing further than what 
you will find in its recipes, needs to be said, for it is a miserable 
thing at the best 



WOADED BLUB. 

This is one of the &stest as well as being among the handsomest 
colors that the art of the Dyer can produce. It is also the softest 
and kindliest in its action upon the wool, which it softens and 
feeds, improving its handle and quality very much ; it is much 
easier to work through all the operations of manu&cturing than 
any other color; nay, a good woaded Blue will work milder and 
better than white wool. 

Those good qualities are all due to the woad as the principal 
agent in tiiia mode of Dyeing. 

We are indebted to the ancient Britons for this invaluable me- 
thod of coloring Blue ; and their descendants, during the run of 
many ages^ have been practicing and improving upon it, until they 
have arrived at a system at once grand and beautiftd ; and the ease 
with which the English woad-man manages thirty or forty or more 
woad- vats, is unknown to the Dyers of any other country, and the 
certainty and efficiency of his plan produces Blues so permanent 
and beautiful that they stand pre-eminent in every market in the 
world. 

By the ancient inhabitants of England, Woad was used for Dye- 
ing purposes from time immemorial ; long before the invasion of 
that country by Julius C»sar, the Britons employed it both in 
staining th^ir bodies to terrify their enemies in battle, and in color- 
ing such garments as they wore in times of peace; and the only 
Blues they had in use for ages, were Dyed exclusively with it, un- 
til the discovery of the passage to India by the Cape of Good Hope, 
opened the treasures of tiie East to British skill and enterprise, when 

26 
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the introduction of Indigo into their woad-vats formed a new eza 
in the art of Dyeing, and commenced ihsX System of coloring Blue 
which I am uow aW to describe. 

The management of a Woad-yat^ depending upon the regularity 
with which the fermentation of a large body of v^etable master is 
kept up and restrained within certain bounds, (which fermentation 
is liable to be disturbed by many unforeseen circumstances and ^- 
ddents,) makes it utterly impossible to give any written account 
whereby a person unacquainted with their management, ooidd take 
hold and conduct one of these Vats without the most certain pros- 
pect of destroying it 

From this it will appear almost needless to say that no one ought 
to be suffered to engage in such an undertaking, except he has had 
a very extensive practice in the business ; for without considerable 
practical experience, very close observation, and a thorough know- 
ledge of the eflfects produced on a vat, by the different articles em- 
ployed in the process of conducting it, no person can run one with- 
out imminent risk and certain loss. 

From these very superficial observations, and taking into cou- 
sideration the value of the property invested in the Vat, independ- 
ent of other loss and inconvenience resulting from the bad man- 
agement of one, it will readily be perceived that a good woad-man 
can never be too highly valued ; and a few dollars, or some slight 
misunderstanding, ought never to occasion a separation between 
him and his employer. 

My object in this slight description of a Woad-vat, is not to 
stimulate the raw and inexperienced to attempt the management of 
this so difiicult and inexplicable a part of Dyeing, and by so doing 
run themselves into disgrace, and those who have employed them 
into loss, but only to give a general outline of the common or usu- 
al method of setting and conducting a Woad-vat, so that those who 
have had no opportunity of observing the practice, may form some 
idea respecting the mode of working one. 

We generally contrive it so as to put the ingredients of the Vat to- 
gether, or (in the language of dyers) to set on Saturday afternoon ; 
because, as the fermentation generally commences, or the Vat 
springs, in the course of twelve or fourteen hours after it is put to- 
gether, and it then requiries the calm and undivided attention of tibie 
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Artist to regulate its operations and accelerate its progress towards 
a working condition ; and Sunday, being a day of rest and quiet, 
affords the workman the best opportunity of coolly and undisturb- 
edly noticing the changes presented by the Vat during the process 
of fermentation, and of checking or encouraging it, as circum- 
stances may require. 

As the attention and skill required by the Vat the first day after 
setting is greater than at any other period, and is of the utmost 
consequence to its well-doing afterwards, it becomes necessary that 
"the Dyer should be at perifect liberty to attend to it at the precise 
time necessary to produce the best effect upon it 

It is also very essential that his mind should be calm and at ease 
— that he should divest himself of all other cares than the one now 
under consideration. 

And as no other day affords these facilities like the Sabbath, 
that has been chosen by Dyers, everywhere, as the most pn^r 
time to attempt the important and anxious task of bringing the Tat 
to work. A day when the cares and perplexities of life are laid 
aside — a time when all is' still and quiet without, and calm and 
peaceful within, has been pointed out by necessity, to them, as the 
best fitted to produce the wished-for results, and it is generally at- 
tended with such success that the Vat is ready for coloring on Mon- 
^y morning. 

I have known the same Dyers who have had good success on 
the Sabbath, by taking some other day of the week, to be three, 
four or more days in getting the Vat into operation ; because, the 
mind, getting disturbed and bothered by a multiplicity of cares, and 
the Dyer being fixedly engaged on some other business, could not 
attend to the Vat at the most critical stages of its progress ; and the 
natural consequences were to throw it back or retard its operation 
so as to make it difficult to bring it into working order. 

I have no other apology to offer for this seeming violation of the 
Sabbath, than to say it is as much a work of necessity as gathering 
in the harvest in a wet season on the Sabbath, or for the divine to 
ride to the church, for the obvious reason that the church could 
not come to the divine. The Dyer must attend to his Vat, for the 
operations of nature cease not, either for the rotation of the Sab- 
bath, or the institutions of men. The Sabbath was made for man^ 
not man for the Sabbath. 
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WOADED— BLUE. 

USUAL OB COHMON XODK OF SKTTINO A WOAD-VAT. 

To seta Yat of seven feet deep and six feet diameter, the usual 
plan is to proceed as foUows : 

The daj previous to setting the Vat, have it clean and emptied 
of your old worked-out liquor sediment. Then throw into it 500 
weight of good Woad, weU chopped into small pieces, and if it be* 
hard and dry, run on to it five or six barrels of cold water. Let it 
soak in this all night ; which will loosen, soften, and help it to 
dissolve. 

About noon the next day have ready a kettle of water at 160 de- 
grees; run this into the Yat until it is half full; then have in two- 
or three rakes and let your men rake up powerfully and laborious- 
ly, at intervals, for an hour, or until they have got the Woad en- 
tirely reduced into a pulpy state, and no lumps remain unbroken. 

After this fill up your Vat till within six inches of the top with 
water at 200 degrees ; this will bring the whole liquor to about 
175 degrees. Then put in the following articles : 

Best Crop Madder, 10 lbs. ; good broad wheat bran, 20 quarts ; 
Bengal Indigo, 40 lbs, ; pure lame, nicely slacked and sifted into 
a fine powder (Hydrate of lime,) 10 lbs., called by the Dyers^ 
^ when in this state, Ware ; which term always having been accus- 
tomed to, I shall invariably use when speaking of it in connection 
with Blue Dyeing. 

Bake up powerfully, for half an hour, or till all these ingredients 
be thoroughly intermingled. 

Cover the Vat up for the night. 

Be at the Yat early in the morning ; uncover it and cast your 
eye careftilly over its surface ; observe if there be not some bubbles 
standing about ; take some of them gently up with your fingers^ 
and you will perceive that they are tougher and have more con- 
sistence than the bubbles that form upon water. Now look upon 
the smooth surface of the Vat and see if there be not a thin film of 
Indigo of a blueish or purple shade upon it^ which you can skim 
off with your thumb nail; then take a hawh^ or a small stick in 
your hand, and inclining it between the perpendicular and plane. 
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{angle of 45 degrees,) plunge it two or three inches beneath the 
surface of the liquor, and agitate this transversely and briskly, so 
as to raise a firodi or a number of bubbles ; take these up between 
jrour two first fingers ; part the fingers, and then observe if the 
bubbles stand full, without breaking quite so quick as those of 
water. Again, take your dish and dip up some of the vat-liquor ; 
let this run gently over the side of the dish into the Vat again, and 
while it is so doing, look through the passing liquor towards the 
light, and it will appear of a deep Green or Olive color. 

Having gone over this examination, and ascertained that your 
Vat exhibits these features and characteristics, it indicates that the 
Vat, in the language of Dyers, is ^prung^ or ha« sprung its Indigo 
— ^in other words, a portion of the Indigo has become deoxydized 
by the fermentation of the Woad, Madder, and Bran, and is in 
want of some alkaline matter to bring it into solution. Serve it 
with 5 lbs. of Ware, and let it be gently but well raked up, avoid- 
ing all unnecessary agitation with the rakes. Cover it up and let 
it stand two hours; after which time look at it again, and suspend 
a lock of scoured wool in it for ten or fifteen minutes. This will 
<5ome out a yellowish Green, and it will take above five minutes 
before it becomes entirely Blue. 

Lay this lock aside, to compare with the sample that you may 
try the next time you examine the Vat 

Examine the surface of the Vat again, and you will observe the 
quantity of bubbles have greatly increased, and a well characterized 
Jlwrree has formed and lies well to the back side of the Vat, and 
lias become sadder and more consistent than it was previous to the 
first raking. It also looks richer in color ; the scum or pellicle of 
Indigo has become thicker and more coppery, and on moving the 
liquor about vrith the hands, green veins or waves may be per- 
»ceived. 

The Vat is now opening ; examine with the dish, as before, and 
you see the liquor has become of a still yellower green or olive 
appearance, indicating a further deoxydation of the Indigo, and a 
want of more Ware. Serve it with 5 lbs. of Ware, and rake as 
^before. 

Cover up and let it stand three hours. Afi«r the expiration of 
Tthis time, suspend a second lock of wool for ten or fifteen minutes 
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in the Vat ; when it comes out, it should be of a deeper shade, and 
more like a grass green than the first lock was : it will take a little 
over five minutes to angreen it, when it will assume almost a Mid- 
dle Blue, with a slight tinge of Green, after it has been exposed ta 
the air for half an hour. 

Compare this with your first sample, wheti you will observe that 
it is a much deeper and clearer Blue than the first. 

This shows that the Vat is going on and progressing well, al- 
though still short of Ware. 

A slight observation of the smooth part of the Vat convinces you 
of its improved condition, the scum or pellicle looking richer and 
more glossy ; and dn blowing vertically upon it with your mouthy 
you will see the scum of Indigo open in a circle, showing the clear 
liquor beneath it of a yellowish Green, and the circle closing over 
it again, on withdrawing your breath. 

Waving the sur&oe about with your hands, the veins or wavy 
shades of color are of a livelier and yellower Green than in the for* 
mer examination : they spread wider and seem to roll about much 
longer, and the color begins to strike your hand quicker and 
deeper. 

ThQflurree is also much more in quantity and looms well up on 
the back part of the Vat, covering more space than before, the 
bubbles being large and of a fine Indigo Blue color. Serve it with 
6 Iba of Ware ; rake and cover up ; let it rest four hours. 

After this time, again look to it; another lock of wool, suspend^ 
ed for twenty or thirty minutes, on coming out should appear of a 
deep rich Green, and in about five minutes change to a bright, 
lively, even. Middle Blue, with a slight tinge of Purple to it 

if this Green in any case, passes to a pale, greyish looking Blue, 
in tiro or three minutes, it shows the Vat has too much Ware, or 
is hard ; and again, if after exposing it to the atmosphere for fifteen 
or twenty minutes it continues with a greenish cast, this is as cer- 
tain a criterion of its being short of Ware ; or the Vat is soft;. 

Now give a glance at the uncovered Vat, when you will perceive 
ih^flurree to have still further aiccumulated, occupying a considera- 
ble part of the surface, the rest presenting a fine, smooth, glossy 
and Purple appearance. Blow strongly upon this, when a circle 
will open of an inch or two diameter, showing the internal liquor 
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of a fine gold color, or in some cases of a rich yellowish Green. 
On withdrawing your breath, the circle will gradually close again. 
The bubbles forming the flurree are numerous and of various 
sizes, some of them being as large as a hen's egg and of a beautiful 
Indigo color ; they stand well^ not easily breaking or falling down; 
even when strongly agitated. 

On waving the clear surfeoe fix>m side to side with your hand, 
the pellicle of reoxydized Indigo passes off towards the junction of 
iiie flurree with the sides of the Vat, running tremulously in its 
wake, appearing silky and throwing off all the Indigo shades^ from 
the lightest Blue to the richest Purple. 

The wavy veins are now larger, wider, and roll about more than 
before ; th« body of the liquor being of a rich Yellow, intermixed 
with the various shades of Green derivable from Blue and Yellow. 

On examining the liquor with the dish, you will notice that it 
looks well, having a good strong body, and on turning the dish 
with the mouth towards you in a perpendicular manner, the liquor 
hangs suspended from its lower edge, like a fine syrup, and throws 
off a fragrant and agreeable smell. 

On the whole, the totU ensemble of the Yat presents a splendid 
and beautiful appearance, and everything about it shows that it has 
received its complement of Ware, and is now perfectly safe and in 
excellent working condition. 

Although there may be cases where a Yat sometimes requires 
more and sometimes less Ware than the above, owing to the varia- 
tion in the strength of the Woad and the quality of the Lime, yet 
as a general rule 500 weight of Woad requires from 25 to 30 lbs. 
of Ware. 

Bjf taking the plan here pointed out^ and supposing the materia 
als to beof the best quality, all these changes and appearances will 
t^e place, and the progress of the Yat will be as certain as the 
above short description has represented it to be ; so much so that 
in nineteen cases out of twenty it will be brought to work the day 
after it is set, and can be 'colored in on the succeeding morning. 

During all this time take care^to keep the heat ftx)m dissipating, 
never suffering it to fall below 185 degrees, at the lowest. 
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ON THE OPERATIONS CONNECTED WITH DYEING WOOL IN THE 
WOADVAT, AND THE PLAN OF CONDUCTING THAT FBOM DAY TO 
DAY, WHEN COLORING IN IT. 

For a Vat of the size specified iii the preceding pages, take from 
50 to 75 lbs. of clean wool, well scoured and evenly drained ; shake 
this over in front of the Vat, taking great care to have every lock 
of it well opened, so that the whole pile may be loose and feath- 
ery. This is done in view of its taking the color evenly and all 
alike. 

Uncover the Vat and skim off the Jlmree into a pail, and put 
that aside in order to return it into the Vat after finishing your 
day's coloring. 

Suspend the trammel and net; or if you use a strainer, lower 
that into the liquor ; then let a couple of hands throw the wool- 
lightly and briskly into the Vat, (picking up all the locks,) getting 
it under the liquor as quick as possible ; then handle it expeditious- 
ly with the stick until the whole is even, and continue a steady 
gentle handling of it for about an hour. 

Now take out^ and after either letting it drain well or having it 
strongly wrung out, throw it upon the floor, and shake the whole 
over, so that it may ungreen as quickly as possible. 

This operation diffuses through the Dye-house a grateful ammo- 
nical odor, which rises from the wool, very stimulating and invig- 
orating to the human system, and cheering and enlivening to the 
mind. 

If you have an old and weak Vat, you should prefer to return 
or finish it in that ; but if you have not, then take a sample of this 
wool and compare it with the pattern you are coloring to, and see 
whether you can bring up the shade required, without raking the 
Vat ; if you find you cannot, then have it well raked, and after 
letting it repose two or three hours, enter the wool again, pro- 
ceeding as before, only not allowing the wool to stay in any longer 
than is necessary to bring up the color to the desired shade. 

When it comes out, shake the wool over, and when it is fairly 
ungreened let it be well washed. 

Serve the Vat up, giving it this time 5 lbs. of Ware ; rake up 
well and cover the Vat. 
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Let all thase operations be concluded by three or four o'clock in 
the afternoon, so as to give the Yat time to rest and clear itself 
before the last raking time, and by this means it will give you an 
opportunity of judging of the precise state of the Vat— whether it 
is in want of Ware, or has got too much of it 

After raking, raise the heat as quick as may be to 180 degrees, 
the best temperature for working. 

About seven o'clock, (or after letting it rest two or three hours,) 
go to the Vat and examine the liquor ; see if this looks clear, Itthej 
and hangs well to the dish ; scrutinize the top, noticing whether it 
carries the Jlurree well, and the smooth surface looks glossy ; whe- 
ther on blowing into it, it opens and shuts again gradually, as de- 
scribed in bringing the Vat to work. 

Now smell at the edge of the dish; when, if the Vat have too 
much Ware, it will smell of the Lime ; if short of it, it will smell 
vapid and soft. 

In the latter case, give about 8 lbs. of Ware; in the former, 
serve with 4 or 5 lbs. of Madder and 6 or 8 quarts of bran ; rake 
up well. 

If the Vat be rightiy balanced, it will have a fine, fragrant ex- 
hilarating smell. 

The next day proceed with the same weight of wool, in the same 
manner ; and serve, aft»r coloring, with 8 to 5 lbs. of Ware, which 
will be about the quantity required for each day's coloring after- 
wards, with few exceptions. 

After three or four days' work, you will have to renew the Vat 
with Indigo ; this you will do when you rake up, on the last dip 
coming out ; give it as much Indigo as you suppose the three or 
four days' Dyeing have taken out, as you will wish to keep up the 
strength of the Vat about the same as when it was first setj imtil 
such time as you are desirous to work it out, in order to set it afresh. 

At the same time give it 5 lbs. of Madder, 2 quarts of l^ran, and 
4 lbs. of Ware ; rake well up, and in three hours, or about se^ven 
in the evening, examine the Vat, as usual, and if it has not sprung 
its Indigo, serve it with Madder and bran, or with Ware, as the 
case may require, and rake up well. 

A good raking may probably answer this time without giving it 
anything, but your own experience and judgment must determine 
that, according to appearances. 27 
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Some Dyers serve with Indigo, &c., every day ; others evety 
two days, and others f^ain at no particular stated periods, eadi 
having his own peculiar notions in this respect ; it is a matter of 
little consequence which of these courses you take, but I think I 
should advise you to serve with Indigo, &c., as above stated, every 
Wednesday and Saturday afternoons. 

On a Saturday afternoon you need not fire up the Va^ except it 
is convenient so to do ; as you will have to attraid to it on Sunday 
morning, because the usual quantity of heat given it on Saturday 
night, will not last till Monday morning, so as to be of the right 
temperature for coloring well. 

I^ in order to avoid attending to die Vat a few hours on Sunday 
morning, we give it an excess of heat on Saturday night, we there- 
by injure it more or less, as the Vat works in the easiest and most 
profitable nianner, the more regular we keep the tempetature ; ia 
fact, it is absolutely necessary to avoid extremes. 

On this account, it makes it indispensable to attend to the Vat 
on Sunday — ^raising the heat to the proper point and giving it such 
materials as it may require, in order to put a force into it suffi^ent 
to perform the next week's work without distressing it 

If you regularly attend to this advice and see to getting the Vat 
into first-rate order on the Sabbath, you will give it an impetuB 
that it will not forget during the week, and it will be almost im- 
posmble for it to get much out of the way before the next Sabbath 
gives you an opportunity of again waking its ideas and giving it a 
filiwp that will stand it for another six days. 

And so proceed, from week to week, until you decide upon 
workiiig it out, in order to set anew, when you will have to oease 
giving it Indigo, and work out its contents as clean and as prdfita- 
bly as you can. 

I do not advise running a Vat steadily over three or four moiiths 
at the &rthedt, as the colors are neither so good or permanent when 
the Vat gets old ; and the loss of Indigo by scouring and fulling i» 
much more oonaderable than when Dved in Vats that have not 
been so long worked. 

In this description, I have only conducted the reader throughi 
the process of setting and working a Vat upon the most approved 
principles, and where everything has gone on in a straight-forward 
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manner and with the most perfect success ; because we have been to 
work upon the best materials,' (which ought always to b€i the case,) 
and have been treating it in a workmanlike manner, and as men 
understanding thoroughly the business we were about, the nature 
of the materials we were operating upon, and knowing beforehand 
the certain effects of everything we employed, and ev^ry move- 
ment we. made. 

The reader will be satisfied that a short description of this kind, 
upon this most important and complicated departinent of Dyeing, 
is of more real utility than a volume of observations on the inethods 
of getting a Vat right, after suffering it, by an injudicious mode of 
treatment, to get wrong. 

It is easy to perceive that I could have said much more respect- 
ing the Woad-vat ; for there are numberless appearances of the Vat 
and of the wool, which, if closely observed by the Dyer, will give 
him a certain knowledge of the precise state of the Vat, and will 
point out to him the materials it is most in want of: these I have 
not noticed. 

By referring to the articles. Madder, Bran, lime, Indigo, Woad, 
and Fermentation, found in their pi%>per order in this voliune, you 
will gain a great deal of additional valuable infomiation on these 
subjects. 

ASH-BLUE; 

This is another mode of Dyeing Blue with Indigo, but it is not 
comparable with the Woad-vat, either in duraWlity, beauty, or so- 
lidity of color , it is also more costly, and possesses none of those 
kindly qualities communicated to the wool when Djred with 
Woad. 

You will readily notice the inferiority of an ash-dyed Btae com- 
pared with one from tiae Woad-vat, a great paucity of color being 
perceptible ; and in samples that look darker under-hand than a 
Woad-blue, on being held up and viewed by transmitted light, ^ 
look thin and grey, and possess none of the vivacity and intensity 
of shade which you observe on the Woaded sample ; this is owing 
to tibe coloring particles being coarser, and standing farther apart 
on the ash-dyed Blue than they are on the Woaded one ; they also 
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lie more superficially upon the fibre of the wool, and there is no 
bottom or under-color, if I may so express myself as in the case of 
the Woaded Blue. 

All this is easily accounted for; for the solvent in one case, 
being a fixed alkali, (Potash,) and in the Woad-vat> a volatile one, 
(Ammonia,) the former making a thicker or coarser solution, the 
particles of Indigo are not so finely attenuated as in the ammonia- 
cal solvent, and the coarse solution of Potash prevents the particles 
penetrating so far into the wool, and lays them upon it in a loose 
and more scattered manner. 

Whereas, in the case of the Woad Blue, the ammonia which is 
the solvent of the Indigo, being a finer as well as a stronger alkali, 
divides the coloring molecules in a more minute and multifarious 
manner, and being of a more subtle nature, penetrates the body of 
the fibre better, and combines these finely divided particles more 
intimately with the wool, as the Indigo being more deeply fixed 
and divided into a greater number of surfaces, accounts for its su- 
perior permanence and brilliancy ; for the greater the quantity of 
reflecting surfaces presented, and the minuter their division in any 
color, the higher the intensity of its shade. 

The Woad also helps by the color it furnishes, to body up ihe 
wool, or aids with the under-color that it supplies, to give a greater 
depth of shade than would be obtained from the same quantity of 
Indigo without it 

This, then, accounts both for the superior permanence, beauty, 
and cheapness of the Woad over the Ash-Blue. 

We have observed in treating of the Woad- vat, that it greatly 
improved the quality of the wool, and that this worked better in 
the operations of manufacturing than any other color ; this, every 
one knows. 

But the reverse of this is the case in tiie Ash-Blue ; it works no 
better at any time, than the harshest Dyed Kettle color, let the Vat 
be in ever so good condition, or whether the Alkali be in a mild or 
caustic state. 

These eflfects follow, whether Pearl or Potash is used ; although 
Pearlash, containing more Carbonic acid than the Potash, is milder 
and softer ; nevertheless, wool, Dyed Blue by this kind of Vat, is 
always harsh and tender, is more tedious to manufacture, fulls 
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hard, and the finished goods never feel so soft or look so well as 
the Woad Dyed Blue. 

As some Ash Dyers use Lime in their Vats, this will fiartha* in- 
crease the risk of injuring the wool, and has a tendency to augment 
the bad qualities we have pointed out, for the Lime renders the 
Potash caustic, which acts still more powerfully upon the wool, 
than when in a milder state. 

These disadvantages of the Ash- Vat have caused it to be laid 
aside for the coloring of fine Kerseymeres and Broad Cloths ; but 
it being so easy to manage that any common Dyer can conduct one, 
makes it still to be retained at some small establishments, among 
the custom shops, and by some country Dyers ; and for the ififor- 
mation of these, I shall give a description of the manner of setting 
and carrying one on. 

The Ash- Vat is also used at some establishments for coloring 
cotton-warps Blue, used in the manu&cture of Denims, striped 
shirting, bed-ticking, &c. &c., but neither for this purpose is it 
equal to either the Woad or the Jack- vat, either in beauty or per- 
manence. 



THE METHOD OP SETTING AN ASH-VAT. 

For a Vat of 6 or 7 feet deep and 6 feet in diameter, we proceed 
to set in the following manner. 

Fill this vessel with water to within 6 or 8 inches of the ledge, 
and heat it to 170 or 180 degrees. 

Throw into this liquor 20 lbs. Potash, or in its place 26 lbs Pearl 
ash, 25 quarts Wheat Bran, 12^ lbs. Crop Madder, and 15 lbs. 
Bengal Indigo ; give these ingredients a good raking, until all are 
fairly dissolved and well mixed. 

Let this process be completed by 4 o'clock in the afternoon, and 
cover up the Vat for the night 

By 6 or 8 o^clock in the morning it ought to exhibit signs of 
springing, and you may rake up and let it rest until evening, then 
rake again and cover up for the night 

On the following morning try a lock of wool, and if this comes 
out a poor-looking Green, and turns in the course of a minute or 
two, into a thin, greyish Blue, the liquor at the same time looking 
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of A (iiark blueish Gh^en, it shows the want of a greater fermenting 
force. Give it a beer made as follows : 

Take about 80 gallons of water (or you may take the same quan- 
tity of liquor out of the Yat) into a small kettle; put into it 5 
quarts of bran, or 2 or 8 lbs. of hops, 2 quarts of molasses : boil 
these about one-half hour, taking care not to let it boil over ; check 
the boiling, then put in 2 lbs. of Madder, and when all have set- 
tled, turn the whole into the Vat and rake up well. 

In the evening rake again, when next morning it should be ready 
for coloring in. 

But i^ in the first instance, the trial sample comes out a tolera- 
ble Green and takes 8 or 4 minutes to paas to a blue, even if this 
should not be so good a shade as you expected, it shows that the 
materials are rightly proportioned and only require a Uttle more 
time to produce their fall effect. You will therefore rake up well, 
repeat the same in the evening, and next morning comm^ce col- 
oring. During all this time do not allow the heat to fall below 185 
degrees. 



ON THE MANAGBMKNT OF AN ASH- VAT FROM DAY TO DAT 
DURING THE TIME OF COLORING IN IT, 

You may color more wool at a time in an Ash- vat, than you can 
in one of Woad ; because not having so great a body of sediment 
in it, the strainer or net may be suspended lower without touching 
the grounds. 

The wool has to be treated in the operations of Dyeing in the 
same manner as for the Woad- vat. 

After each coloring of wool, you will have to rake the Vat, and 
as this settles quickly (if it be in good order,) say in an hour, or an 
hour and a half, you can pass a greater quantity of wOol through 
it in a day than can be obtained from the Woad- vat. 

But you must be careful not to Dye in it so often as to tire and 
distress it, for in so doing you will lose more time in getting it into 
order again, than you have gained by the extra Dyeing you have 
done ; independent of the expense of restoring it to a good work- 
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ingGoaditioa being much greater than what is necessary to keep 
it so when only a regular quantity of wool is colored daily. 

(This case is particularly applicable to the Woad*vat) 

You must examine your vat of an evening after the Vat has re- 
posed a couple of hours, to see whether it wants either Potash, or 
Hadder and Bran. 

If the liquor appears dark, or has a deep Blue Green c^t, you 
must give Madder and Bran ; or a beer made as above, which some 
DyOTs prefer; if it is too open and the Indigo is not properly held 
in solution, you must serve the Potash. 

In these two cases, the kind and quantity of the ingredients re- 
quired, must be detennined by your own judgment and experience, 
drawn from observations made on the appearance presented by the 
vat at the time. 

After a day or two's work, the Vat will want a fresh quantity 
of Indigo to keep up its strength to the proper standard. 

In giving it tins, your object is to replace by a fresh supply, the 
quantity takpn out by the wool that has been colored ; and you 
will have to give along with this indigo, an equal weight of Pota^ ; 
half as much Madder, and the same quantity of Bran, or you may 
tise the clear liquor of a beer as before described, in quantity to 
«uit your own discretion. 

You will have to proceed so, from time to time, and these reno- 
vations you can make after every day's coloring, or at intervals of 
three or more days, suiting your own particular views in this re- 
spect ; only bearing in mind to keep the Vat about one regular 
strength, and in good working condition : till such time as you 
want to work it out and set afresh, when you will cease giving it 
Indigo altogether. 



I shall close this general outline of Dyeing wool Indigo Blue, 
by means of fermentation in a Vat, with a passing notice of 
a Vat or two of another description. 

One of these is called the Jock- YaJLy and partakes of the nature 
both of the Woad and the Ash-vat ; having in its composition 
&e ingredients peculiar to each ; being set with about 160 lbs. of 
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Wood, 10 or 15 lbs of Potash, 8 lbs. Madder, 16 quarts of Bran, 
and 25 lbs of Indigo. 

It is easier to work than the Woad-vat, but requires more skill 
and attention than the Ash-vat; in the course of running, it wants 
occasional supplies of Potash, Madder and Bran, with periodical 
renewals of Indigo, and 3 or 4 lbs. of Ware every 2 or 3 days is 
useAil and necessary. 

It does not produce so good or so fast a color as the Woad-vat, 
but it is superior to the common Ash Blue. This kind of Vat is 
chiefly used in Cotton-dyeing. 



There is another mode of Dyeing Indigo-Blue by a Vat, the 
liquor of which is all stale urine (no matter of what size the ves- 
sel :) into this is put a sufficient quantity of Indigo to bring it to 
the usual strength of Blue Vats; with an equal quantity of Alum 
and Tartar and a small quantity of Madder and Bran. 

This is kept at the temperature of about 100 degrees, when it 
naturally ferments in a few days, and the Ammonia serves as a 
solvent for the deoxydized Indigo. 

Wool steeped in this fix)m 24 to 48 hours becomes colored of a 
tolerable light blue. 

This vat is ,only adapted to very small Dyeing establishments, 
and cannot be used for manu&cturing purposes. 



There is yet another mode of coloring Indigo Blue, which though 
the last in order of notice, is by no means the least either in utility 
or importance ; it is that kind of a Vat called a Dye-Pot, which 
every frugal country house- wife has got set up in the comer of the 
kitchen fire-place, in which she colors every thing wanted for do- 
mestic purposes. 

More anxious hours are spent over this Vat than all the others 
put together, and more mystery shrouds its processes than ever 
veiled the Sybiline oracles of old, for it is guarded with such vigi- 
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knt care &at the prying and curious eye of the professional Dyer 
can never obtain a single glance at it ; and all liie knowledge the 
latter have ever been able to obtain of its contents or composition 
is from observing by certain habits of some of the domestics that 
its principal ingredient must be Urine. 

We infer it is very delicate to conduct ; for it is said, that if the 
cover only be raised by the hand of an uninitiated one, or a single 
look be cast upon it by the optic of an euvious rival, it is enough 
topoisan it, and prevent its coloring any for a month afterwards. 

It does not appear that there is any uniform plan ^ of managing 
it^ as Svery house-wife declares her way is the very best way ; her 
dye-pot &e best dye-pot, and her colors the best Sind fastest Indigo- 
Blues that ev^ w^re dyed. 

This being all Ae knowledge I have of this mysterious process 
I am prevented from midking it public, and must therefore dismiss 
it without further observations ; and with it wind up this account 
pf all the known processes of dyfeing an Indigo-Blue, as the old 
wives say, that vnll not fade. 



KETTLE BLUBS. 



SAXON-BLUE. 



The material employed in producing this color is the solution of 
Indigo in four times its weight of concentrated Sulphuric Acid. 
^See Sulphate of Indigo.) 

The lighter shades of this Blue are rather fugitive, soon assum- 
ing, by exposing to the sun and air, a dead and greenish appear- 
ance; the deep shadea are much more permanent, a full Blue re- 
quiring some length of time to injure it 

But the Saxon Blue however de^ or well dyed, cannot be rank- 
^ among the fast colors. 

Although this color cannot be employed on wool that has to be 

scoured, (it being entirely destroyed by the action of either alkalies 

or soap^) yet as there may, in rare instances, be a call for this Blue 

upon wool, for some peculiar purpose unconnected with scouring 

28 
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or falling, I think it advisable on this aocount^ as well as to keep 
up the Order of the Colore, to give a Prescription how to prodaoe 
it: 

AggregdU Process. 

Super-Tartrate of Potash, 5 lbs. 
Potash-Sulphate of Alumina, 2^1bs. 
Nitro-Muriate of Tin, 1 J lbs. 
Sulphate of Indigo, 3 to 5 lbs. 

In this recipe, the strength of 1^ lbs. of Logwood maj bt sub- 
stituted for the Oadbear, and the Sulphate of Indigo may be re- 
placed ,byj a corresponding quantity of Indigo-paste ; otherwise 
called Extract of Indigo. The quantity of prepared indigo in ei- 
ther case must be proportioned to the depth of the pattern. 

This color should be dyed off in about three-fourths of an hour's 
time, with gentle boiling, otherwise it may work flat and greenish. 



PRUSSIAN-BLUK. 

The splendid shade going by the name of Prussian-Blue, Boyal- 
Blue, or Chinchinela, and in this country by that of Mazarine- 
Blue, is not very applicable to wool-dyeing (although it resists com- 
mon fulling and scouring tolerably well ;) nevertheless, the same 
reasons that induced me to give a prescription for Saxon-Blue on 
wool, also influences me in introducing a description of this color 
here, as its most proper place. 

This color, which vies in beauty and splendor with Scarlet and 
the finest Yellows, is comparatively a recent discovery ; and I claim 
for myself the honor (which at the time never was disputed) of 
first succeeding in producing it upon woolen cloth, and some of 
the witnesses are yet living who will attest to what I am going to 
say. 

In 1818 there were accounts published of this color being then 
employed by the French Dyera on silk, and having also seen silk 
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goods so dyed, I was struck with its beauty and riohueas, and be- 
came extremely anxious to discover a method of fixing it upc«i 
woolen fabrics. 

For this purpose I labored and experimented with unwearied 
perseverance for two years, before I could prodace any thing fit to 
offer in the market^ till in the Summer of 1820 I succeeded (after 
numberless fidlures) in effecting my object The color being so 
much superior in brilliancy to all other Blues, soon brought it into 
notice, and a high price was paid for it. 

Now this was nine years prior to the time when Messrs. Marriot 
k Son and Messrs. Almon & Melon are asserted by Mr. Malony to 
have been the only men in England who dyed it, to his knowl- 
edge ; when, as early as 1824 or 1825, the knowledge of it had 
leaked out, and there were several Bye-houses in Yorkshire that 
were coloring Broad-cloths of that color. 

I suppose the above-named gentlemen were the first to color it 
on worsted goods ; but it had been long in use in a few Dye-hous- 
es on Broad-cloths, years previous to their applying it to thin 
goods. 

Although neither myself nor others who after a while gained a 
knowledge of this color, produced it as perfect as it now is, yet it 
was sufficiently well executed to stamp a character upon it, and to 
influence public taste in its favor, becoming for some time the pre- 
vailing color, and ever since then it has been more or less in de- 
mand for such purposes as bright Blues are wanted for. 

The composition of this color is Oxyde of Iron 7.7 and Prussic 
Acid 11.175. 

None of the acids affect it, though cloth dyed with it, plunged 
into a solution of Nitric Acid, turns Green ; but this is in conse- 
quence of the wool changing to Yellow, by the effects of the acid, 
the Blue remaining unaffected, of course making a Green. If it 
be well dyed, it improves by exposure to the sun and air, grow- 
ing richer and deeper by age ; it will also bear repeated washings 
with common hard neutral soap, without much injury to it ; but 
Ammonia, the solutions of Soda, and Pot or Pearlash, act upon 
and entirely destroy it. 

A little of these alkalies, first raising and improving it ; a strong- 
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^r dote, or a longer expoenre to a weaik one/catiseait to aasnme a 
poorple shade. It is now near a diseoltition, and a r&y little more 
alkali serves to dissipate it altogether. 

ibqpoBTire to the common vicissitades of lihe weathex and or- 
dinary wearj proves it to be as permanent a color in these re- 
q)ect8 as can be dyed; buisubmitted to alkatine tests, the Prossic 
Acid (or coloring principle) is abstracted, leaving nothihg but 
an Ozyde of Iron on the wool or cloth. 

Alkaline or Nitric Acid teats, show tlie dissimtlarity between 
iim and all other Blues. 



SECIPES FOB BLUB. 

PBUSSIAN-BLUE. 
FIRST METHOD. 

I have taken this from my plan of Dyeing 100 yards of Broad- 
cloth, for which it is better adapted than to wooL 



Mordant Process, 

Sulphate of Iron, 6 lbs. 
Potafih-Sulphate of Alumina, 2ilbs. 
Super-Sulphate of Potash, 5 lbs. 
Aqua-Fortis, 2 J lbs. 

Enter at a 170 degrees, and run up to 200 ; stew 2 hours ; iJien 
heave out the wool and wash well. 



Dyeing Process — Fresh Bath. 

Prussiate of Potash, 10 lbs. 
Muriatic Acid, 5 lbs. 

Enter at 140 degrees and bring up to 175 in half an hour; then 
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give : — Sulphuric Acid, 2 J lbs, ; then bring up to a boil, which con- 
tinue for about 15 minutes. 

Heave out the wool and wash well 

If. yoa wish to bloom this color a little, you can do it as follows, 
by the ^ 

Heightening Process. 

Fresh bath at 120 degrees — dissolve in this bath, 
Sal Soda, IJ lbs. 

Muriate of Ammonia, 1^ lbs. 

Work in this liquor one-half an hour ; then heave out and wash 
well. 



PRUSSIAN BLUE. 

Second Method. — Aggregate Process, 

Prussiate of Potash, 10 lbs. 
Muriatic Acid, 5 lbs. 
Logwood (extract of,) 5 lbs. 
Enter at 140 degrees, then run up the heat to 175, and addj of 
a saturated solution of Sulpho-Muriate of Tin, 8 pints. 

Now run up to a boil, which continue about 15 minutes ; take 
out and wash off well. 

In some instances, an ounce or two of Bichromate of Potash is 
serviceable, given at the time the ebullition commences. 

You will work the wool with levers during the whole time of 
Dyeing these Colors, in the same manner as for Madder Beds. 



CHBOME-BLUES. 

Dyeing Process. 

Bichromate of Potash, IJ lbs. 
Super-Tartrate of Potash^ 1 J lbs. 
Potash-Sulphate of Alumina, 8 lbs. 
B oil one hour. 
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Dyeiruf Process, 
Logwood (chipped,) 24 lbs. 



Boil one hour. 



ANOTHEB, 

Mordant Process. 

Bichromate of Potash, 1 lb. 
Crystalized Muriate of Tin, X lb. 
Oxalic Acid, 1 lb. 

Boil one and a half hours. 



Dyeing Process. 

Logwood (chips,) 16 lbs. 
Hypemic wood, 8 lbs. 
Boil three-fourths of an hour. 



COMMON LOGWOOD-BLUE. 



This is so deceitful, fiigitive and despicable a Blue, that it seems 
almost a breach against common honesty to perpetuate any method 
of coloring it 



~ Mordant Process. 

Potash-Sulphate of Alumina, 9 lbs. 
Super-Tartrate of Potash, 6 lbs. 
Sulphate of Iro©, 8 lbs. 

Boil two hours and wash. 
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Dyeing Process. 



Logwood, 26 lbs. 
Urine, 6 gallons. 
Boil one hour. 



Another Blue, which will resist acids : 

Aggregate Process. 

Logwood (chipped,) 20 lbs. 
Potash-Sulphate of Alumina, 5 lbs. 
Super-Tartrate of Potash, 2\ lbs. 
Murio-Sulphate of Tin, 2^ lbs. 
Boil one hour ; then add Sulphate of Indigo until you rouse 
this. Purple into a full Blue. 

This color is of no use on wool that has to be fulled and scour* 
ed ; but it is well suited for yam and cloth. 



CLOSING EEMAEKS ON OKDER-BLUB. 

In concluding these observations on the Order of Blue Colors 
and in connection with them, I will, for the benefit of Dyers and 
Manu&cturers, insert in this work, a quarterly and yearly account 
of the number and weight of Cotton Warps, Dyed Indigo Blue 
by me, in the years 1845-6, for the Otis Company, Ware village, 
Mass., with the quantity ot Dyestuflfe used ; weight of colored 
warp obtained from every pound of Indigo used ; and the expense 
of each item connected with the Dyeing of the same. 

Although Cotton Dyeing forms no part of the subject matter of 
this treatise, yet as there is a great amount of Indigo Blue Dyeing 
on Cotton Warps in this country by hot Vats, I think the intro- 
duction of the following table may be of some value and interest 
to many parties concerned in Blue warp. Dyeing, as it exhibits the 
current expenses of a year's Dyeing of that description of work, 
and serves as a Standard of the cost of Dyeing each warp, pound, 
or yard of cotton cloth when the whole warp is colored : 
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ANNUAL ACCOUNT OF DYEING, 

For the Otis Company, Jrom 1st Apr^ 1845, to Siist March, 1846* 
both inclusive^ as per Monthly and Quarterly Accosmds, freviomly 
turned in : 



TOTAL. 





No. of 


Weight 


Quantitj 


Quarter. 


Warps. 


in Ids. 


of Indigo. 


1 


778 


82,048 


680f 


2 


516 


22,760 


681i 


8 


734 


86,722 


929 


4 


600 


80,000 


750J 



Proportion, of 
Yam to Indigo. 
47 1-9 1 
42 89-100 1 
40 1 

40i 1 



2628 121,680 2891i 17<^ 4 

Then, 170i divided by 4 equal to 42 lbs. 10 oz, of Yam from 
each lb. of Indigo. 

Or, 121,530 divided by5891i equal to 42.08 lbs. of Yam from 
each lb of Indigo. 

The mean of the two divisions gives 42 lbs., 5 oz. of Yam to 
each lb. of Indigo for the whole year. 



Mapmseeo 

1st Quarter, 
2d " 
8d " 
4th " 



Total Expenses of the year, 



$1400.00 
1107.60i 
1624.16^ 
1383.36i 

$5,365.18} 



Then, if 121,530 lbs Yarn cost $6,365.14, 1 lb. will cost 4 40-100 
cents ; and allowing 4 62-100 yards to the lb., the cost per yard 
during the whole year will be 0.952 of a ceiit, or in other words 
9 J mills. 
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QUARTERLY GENERAL ACCOUNT, 

Cf Dating for the Otis (hmpany,/rom Januaery \^ 1846, to March 
Zlst, both inclusive : 

Na of We%lit QtMnti^ Proportion of 
MohIIb. Warps. ia M}& of Isdigo. Yam to Indigo. 

JaBompy, m 8,600 246i- 86 1 

Febroiay, 192 9,600 270 85| 1 

March, 286 11,800 286 5010-100 1 

Total, 600 80,000 750J l20f 3 . 

Then, 80,000 divided by 760.50, and, and 120f divided by 8, 
give a mean quantity of 40 lbs. Yarn to 1 lb. of Indigo^ as the yield 
of the whole Quarter. 



Expense of Dyeing 80,000 lbs. of Yam. 

Items Quantity. Price. Amoiutt 

Indigo, 750jt lbs. a 112^ eta. $844.81^ 

Madder^ 75 lbs. a 17icts. 18.12| 

Lime, 450 lbs. a 8s. 6d. per 300 lbs. 2.12| 

Bran, 6 bush, a 28 cts. per bush. 1.68 

Potash, 400 lbs. a 4f cts. per lb. 19.00 

Pearlash, 100 lbs. a 5 cts. per lb. 5.00 

Woad, 500 lbs. a 5 eta per lb. 25.00 

Labor of Dyeing, Drying, Sizing ana Dryings 228.12^ 

Other contingent Expenses may possibly amount to 200.00 



Total Expenses of Dyeing for the Quarter, $1,888.86| 

Then, if 80,000 lbs. cost $1,388.86, 1 lb. will cost 4.44 cts. for 
this Quarter. 



The foregoing table is a copy taken from the minutes of a Dye- 
house under my charge at the time specified, and I stand ready, at 
all times, to take charge of any Establishment, and guarantee the 
results as there laid down, as proof of the fidelity of its details. 

29 
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SECONDARY CLASS OF OOLOBS. 

I DSNOXIKATS this clasB of oolors Comp6und, from being com- 
posed of any two of the Simple Colois; or Seoondary, from form* 
ing the second rank in this mode of arrangement whether this be of 
the deepest or lightest shades of either one or the other of the unit- 
ing colors ; for example, Cane color, Salmon, Scarlet Barree, (or 
the Flame-colored Scarlet,) are colors of this class, and are com- 
posed of diflferent proportions of the two simple colors, Yellow 
and Red ; sometimes the Yellow being predominant, and sonae- 
times the Red. 

So are all mixtures of Yellow and Blue; forming all the shades 
of Green from the lightest apple Green to the deepest Laurel ; and 
again, colors formed from the union of Red and Blue ; from Lilac 
to the Tyrian purple. 

Thus we can only have as many Compound colors as the Simple 
colors can form unions with each other. 

After this manner the Yellow forms two Compound colors ; one 
by its union with the Red to form the Auroras : and then by uni- 
ting with the Blue, to form the Greens. 

The Red also forms two Compound colors; one by uniting with 
the Yellow, to form the Auroras, and the other by its union with 
the Blue, to form the Violets, or Purple shades. 

And the Blue reacts upon the Yellow, to form the Greens, and 
upon the Red to form the Yiolets. 
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OHDEH-j^TJIlOIluiV. 

I SHALL begin a description of this Order, by dividing it into two 
branches ; one, wherein the Yellow prevails over the Bed, and the 
otber wherein there is an excess of Bed, and taking the Aurora 
proper as the dividing or medium line between the two branches. 

The varieties of this Order are more numerous than those of any 
other, &om the fact that the Yellow and Bed coloring matters are 
&r more abundantly distributed through nature than the Blue. 

They all possess these common distinguishing features : the yel- 
lowest of them when compared with a Yellow, have a Bed cast or 
shade to them ; and the reddest may be known from any of the 
species of Bed by having a Yellower or more jaundice-like appear- 
ance. 

In Dyeing any of the colors of this Order, equally as mucb 
cleanliness and care ie necessary as in Dyeing Yellow or Bed, be- 
cause they are produced from the same materials ; are equally as 
bright colors ; are just as liable to spot ; and are as much subject 
to injury in the beauty of their color, fix)m any dirty mixture in 
the ingredients or in the liquor. 

You obtain the Yellow portion of the color with either Fustic^ 
Quercitron, or Weld; and the Bed part either from Camwood, 
Madder, Munjeet^ Lac, or Cochineal ; but you have to bear in 
mind that the brilliancy of the color mainly depends upon the kirub 
of Yellow or BedDyestuffyou employ. 

Fustic and Camwood may, for instance, make an Orange good 
enough for Listing and common uses ; but if you want one of the 
greatest beauty, you must use Quercitron and Cochineal ; Querci- 
tron and Lac ; or Weld and the same Bed Dyestufl^ — and so on of 
the other materials, only keeping in mind that Camwood, Madder, 
and Munjeet do not give so brilliant a color as Lac or Cochineal, al- 
though a closer and more solid one ; and Fustic not so bright a 
color as Quercitron or Weld. 

All the Bed Dyestufb here nam^ give a fast color, and the 
Yellow Dyestuffis one sufficiently so. 

Wash out these colors after Dyeing, and let the Yellow or light- 
er shades be dried under cover, and thedeieper and Bedder shades 
in the open air. 
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BUFF. 

Snper-Tartrate of Potash, 5 lb& 
Qaercitron, Bark, 1 lb. 
Monjeet, 4oz. 
Nilaro-Muriale of Tio, 5 Ibe. 



ANOTHXB BUFF. 



Super Tartrate of Potash, 6 lbs. 
Mii4o-SHlphate of Tin, 4 lbs. 
Young Fustic, 4 lbs. 
Munjeet^ 8 oz. 



SALMON OB FLESH OOLOB. 

Siiper Tartrate of Potash, S lbs. 
MurkvSalphate of Tin, 5 lbs. 
Young Fustic, 2 lbs. 
Lac Dye, i lb. 



MELON. 



Quercitron Bark, 2j^ lbs. 
Munjeet, S^ oz. 

Super-Tartrate of Potash, 1^ lbs. 
Potash-Sulphate of Alumina, 8 lbs. 
Nitro-Muriate of Tin, 2i lbs. 



CANE. 



Quercitron Bark, 5 lbs. 
Munjeet, 6 oz. 

Potash-Sulphate of Alumina, 5 lbs. 
Nitro-Muriate of Tin, 5 lbs. 
Super-Tartrate of Potash 2^ lbs. 
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OEAisras. 

Potash Sulphate of Alumma, 6 lbs. 

Super-Taxtrate of Potash, 2^ lbs. 

Muriate of Tin, 5 pints. 

QuercitTdn Bark, S3 lbs. 

Munjeet, 2^ lbs. 
In all the foregoing recipes for these Aurora shades, Lao or 
Cochineal, in proportionate quantities, may be substituted for Mun- 
jeet; but tbej do not make so true and solid a combination with 
the Yellow part of the color. 

The best crop Madder is a &r better substitute for Munjeet than 
either Lac or Cochineal. 



NASTUBTION. 

Quercitron Bark, 25 lbs. 

Lac Dye, 5 lbs. 

Potash-Sulphate of Alumina, 2^ lbs. 

Super-Tartrate of Potash, 5 lbs. 

Murio-Sulphate of Tin, 8 pints. 



AUBOBA. 



Quercitron Bark, 20 lbs. 
Lac Dye, 8 lbs. 

Super-Tartrate of Potash, 8 lbs. 
Murio-Sulphate of Tin, 8 lbs. 
Potash-Sulphate of.Alumina, 2 lbs. 



Infbbiob Obangb. — Chiefly used for Listing. 

Fustic, 20 lbs. 

Camwood, 10 lbs. 
You may if you think proper, sadden with 2 J lbs. of Alum. 
The wool may remain in this color all night 
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FLAMS COLOR OF SCABLST BARBS 

Young Fustic, 16 lbs. 
Lac Dye, 12 lbs. 
Super-Tartrate of Potash, 10 lbs. 
Muiio-Sulphate of Tin, IJ lbs. 



MOCK SCABLST. 

Best Crop Madder, 16 lbs. 
Lac Dye, 7 lbs. 

Super-Tartrate of Potash, 8 lbs. 
Nitro-Muriate of Tin, 10 lbs. 

All the colors of this Order are dyed by the Abrogate Process, 
and with one hour's boil; they are then (being all spirit or acid 
colors) to be thrown out of the Kettle and thoroughly washed as 
aoon as convenient. 
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ORDER-VIOLET. 

YiOLBT is the Second Order of the Compound or Seoondaij 
Class of Colors, and the range of its shades or Varieties runs from 
the lightest Puce to the deepest Purple. It embraces the Lilacs, 
Lavenders, Wines, Ruby, and every other color composed of Bed 
and Blue only. 

The articles employed in dyeing these colors, are, for producing 
the Red part. Cudbear, Peachwood, Hypemic wood, Nicaragua, 
Ac., and Cochineal ; and for giving the Blue portion, Logwood or 
Indigo. 

For Dyeing these colors in the most permanent manner, Cochi- 
neal and Indigo must be used in such quantities as each particular 
color requires. 

For coloring them on a cheaper plan, and for more common pur- 
poses and fiibrics, Peachwood, Hypemic, &c., are taken, along with 
Logwood, for the deeper shades ; and Cudbear and Logwood for 
the lighter colors. 

Cudbear is generally used for Lilac and Lavender, either before 
or after dyeing the Blue part^ in the Yat, and is then called a &8t 
lilac or Lavender ; and although they answer and pass for such 
very well, yet they are not so permanent or beautiful as when a 
proportionate quantity of Cochineal is used, instead of Cudbear. 

The mordants for the deep wood Color are Alum and Super- 
Tartrate of Potash ; also, Bichromate of Potash, and occasionally 
a little Sulphate of Copper ; and in some very dark shades, even 
a little Sulphate of Iron may be added to the Alum and Super- 
TPartrate of Potash. 

A Purple — equally as beautiful and durable as that from Cochi- 
neal — ^may be made from Logwood, by employing as a mordant. 
Alum, Super-Tartrate of Potash, and Nitro-Muriate of Tin ; but 
this is not adapted to wool that has to be scoured and fulled after- 
warda It answers well for yarn, flannel and fulled cloth, or other 
fitbrics that have no after process of manuracturing to go through. 
After dyeing and washing, let these colors be dried; the fast 
ones in the open air, and those of a less permanent character in the 
shade. 
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PUCK. 

Cadbear, 6 Iba 

Super-Tartrate of Potash. 2J lbs. 
Boil one hour. 

For a deeper A&de use Tilbs. Cudbear and 4 lbs. of Super-Tap- 
trate of PotaslL 



ULAC. 

Mordant Process. 

Potaaii^ulpliate of Almniaa^ 5 lbs. 
Super^Tartiate of Potash, 1^ lb& 
Boil two hours. 



Dyeing Process. 

Hypemic Wood, 5 lbs. 

Logwood, 5 lbs. 

TTiine, 2jt gallons. 
Boil one hour. 



LAVXan)ER. 

Mordant Process. 

Potash-Sulphate of Alumina, 7 lbs. 
Super-Tartrate of Potash, 2 lbs. 
Bichromate of Potash, 1 lb. 
Boil two hours. 



Ikfeing Process. 



Logwood, 8 lbs. 
Urine, 2i gallona 
Boil one hour. 
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BLUS VIOLST. 

Mordant Process, 

Potash-Solpltate of Ahimipa, 10 lbs. 
Super-Tartrate of Potash, l^Ibs. 
Bichromate of Potash, 1} lbs. 
Boil two hoars. 



Dyeing Process^ 

Logwood, 12|^ lbs. 
Hypemic Wood, 4 lbs. 
Boil one hour. 



COMMON FtJBPlA 

Mordant Process. 

Potash-Sulphate of Alumina, 1%^ Ib& 
Super-Tartrate of Potash, 8 lbs. 
Bcnl two hours, and leave the wool in all ni^t ; next day wash. 



Dyeing Process. 
Hypemic wood, 16 lbs. 
Logwood (chipped,) 16 lbs. 
Urine, 8 gallons. 
Boil one hour. 



FAST, OR TTRIAN 1»URPLK. 

Woad to a Middle-Blue at one dip, (wash off well ;) then dye up 
I follows : 

Cochineal, 7^- lbs. 

Super-Tartrate of Potash, 2i lbs. 

Nitro-Muriate of Tin, 5 Iba 

Potash-Sulphate Alumina, 8 lbs. 

ol one hour. ' 
80 
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MAZARINE BLUE. 

Woad to a Middle-Blue at one Dip ; wash, and dye up as fol- 
lows : 

Logwood, 12 lbs. 

Potash-Sulphate of Alumina, 8 lbs. 
Super-Tartrate of Potash, 2 lbs. 
Boil in the above three-fourths of an hour; raise the wool and 
gfive 5 lbs. Nitro-Muriate of Tin ; return the wool, and boU half an 
hour; throw out and wash. 



FAST WINK COLOR. 

Camwood, 60 Iba 
Logwood, 10 lbs. 
Boil two hours ; then raise the wool, and add to the same liquor 
the following : 

Super-Tartrate of Potash, 2^ lbs. 
Sulphate of CJopper, 2^ lbs. 
Muriate of Tin, 5 lbs. 
Re-enter the wool ; boil one hour ; take out, and when cooled 
well, wash ofEl 



COMMON WINS COIiOR. 

Mordant Process, 

Potash-Sulphate of Alumina, 12i lbs. 
Super-Tartrate of Potash, SJ lbs. 
Boil two hours, and leave the wool in all night ; next day wash 
off 



Dyeing Process, 

Hypemic wood, 80 lbs. 
Logwood, 10 lbs. 
Urine, 2 quarts. 
Boil 1 hour. 



J 
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COMMON MAROON, OB RUBY. 

Potash-Sulphate of Alumina, 12^ lbs. 
Super-Tartrate of Potash, 8 lbs. 
Boil two hours, and leave the wool in all night ; next day wash 
off. 



Dyeing Process. 

Hypemic wood, 83 lbs. 
Logwood, 8 lbs. 
Boil one hour. 



/ CHBOME PUBPLK. 

Mordant Process, 

Potash-Sulphate of Alumina 10 lbs. 
Super-Tartrate of Potash, 8 lbs. 
Bichromate of Potash, 2 lbs. 



Dyeing Process. 



Logwood, 56 lbs. 
Muriate of Tin, 8 lbs. 
Boil one hour. 
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The pure or real Green is formed of equal parts of Yellow and 
Bine, and the artificial departare from these proportions constitutes 
the principal difference to be met with in this Order ; for there is a 
great sameness or similarity in the Greens that are applied upon 
wool, both in their general appearance and the kind of materials 
employed in Dyeing them. 

The Yellow part being given either with FuSti0| Quercitron, or 
Wdd, but chiefly with Fustic ; and the Blue with either Indigo or 
Logwood ; but mostly with Indigo. 

The Mordants employed, are Alum, Sulphate of Copper, Sul- 
phate of Iron, and in a few caties adistions of Crystals of Tin are 
used. 

Weld and Indigo make some of the brightest and most permanent 
Greens ; Quercitron and Indigo also make a very bright color ; 
Quercitron having its Mordants principally of Solutions of Tin, and 
this salt being rather injurious to fulling, is, in eoasequence of this 
circumstance, only employed for particular and peculiar shades, 
and when a great body of rich Yellow is wanted. 

Fustic is therefore the principal Ydlow used in Dyeing Green ; 
but as regards permanence, all these substances afford the Yellow 
part of the color of sufficient durability. 

In some of the Invisible Greens, which are merely dark Blues, 
just perceptibly tinged of a Green shade, Madder may be used in- 
stead of Fustic, Weld or Quercitron ; and may be saddened with a 
little Sulphate of Iron, to give it a black appearance when looking 
down upon it ; or the Sulphate may be omitted altogether if the 
pattern to be colored to does not particularly require it. 

In the generality of the Invisible and Dark Greens, a small quan- 
tity of Logwood is used along with the Fustic in filling up on an 
Indigo ground ; which tends to save considerable Indigo, as well 
as to give the desired fullness to the color. 

The Greens made entirely with Logwood and Fustic are not of 
course so permanent as when Indigo is used, but they are as dura- 
ble as Olives, Browns, or Blacks ; the shade of the Woad Greens 
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will always have more of an Olive ajqpearap(5e than the Indigo 
Greens. 

The following recipes on this Order of Colors, are in sufficient 
number and variety to give the wool Dyer an insight into the man- 
ner of doing all the shades necessary in that particular branch of 
coloring. 

All these colors may be dri«d in the open air, or in the shade, as 
suits the convenience of the Manu&^urer. 



CHBOME GRSSK. 

Mordant Process. 
Bichromate of Potash, IJ lbs. 
Super-Tartrate of Potash, 1 lb. 
Potash-Sulphate Alumina, 1 lb. 
Boil one hour, and let the wool remain in all night 



JPy^ng Proce9S. 

Logwood, (chips) 10 lbs. 
Fustic, (chips) 20 lbs. 
Urine, 1 gallon. 
Boil one hour. 



RIFLE OR£]lN% 

Mordant Process. 

Bichromate of Potash, 1 J lbs, 
Super-Tartrate of Potash, IJ lbs. 
Potash-Sulphate of Alumina, 1^ IbSi 
Boil two hours. 

Dyeing Process. 

Logwood, (chips) 12^ lbs. 
Fustic, (chips) 12 J lbs. 
Sulphate of Copper, 1 lb. 
Boil one hour. 
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COMMON LOGWOOD OREEN. 

Mordant Process. 

Bisulphate of Copper, 5 to 7i Iba 
Boil two hours. 



Dyeing Process. 

Logwood, 20 lbs. 

Fustic, 25 lbs. 
Work the wool in this for about half an hour, at about 180 or 
190 degrees, then give three pails urine, and work well for another 
half hour. 



COSSACK GREEN. 

Mordant Process. 

Bichromate of Potash, \^ lbs. 
Potash Sulphate of Alumina, 1 lb. 
Super Tartrate of Potash, 1 lb. 
Boil two hours. 



Dyeing Process. 

Fustic, 40 lbs. 

Crop-Madder, 5 lbs. 

Logwood, 7 lbs. 

Sulphate of Copper, 1 lb. 
Boil one hour. . 
This Green can be made perfectly fast by a very slight.Woading- 
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WOADED GREENS. 

RICH FULL GREEN. 

Woad up to two-thirds ftill Blue, then wash well. 



Dyeing Process. 

Fustic, 90 lbs. 
Crop Madder, 10 lbs. 
Potash-Sulphate of Alumina, 10 lbs. 
Sulphate of Copper, 2 lbs. 
Boil one hour. 



BOTTLE GREEN. 

Woad to a middle Blue, then wash. 



Dyeing Process, 

Fustic, 50 lbs. 
Logwood, 5 lbs. 
• Potash, 2i lbs. 
Potash Sulphate of Alumina, 2 J lbs. 
Boil one hour. 



INVISIBLE GREEN. 

Woad to two-thirds full Blue ; wash off well ; then use in the 

Dyeing Process. 

Fustic, 10 lbs. 

Logwood, 5 lbs. 
Boil about half an hour ; then Sadden with 

Sulphate of Copper, 1 lb. 

Sulphate of Iron, 1 lb. 
Boil three-fourths of an hour. 
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ANOTHER HISTHOD. 

Woad to a three-fourths full Blue, and wash. 



Dyeing Process. 

Crop Madder, 15 lbs. 
Boil 1| hours, then Sadden with 2 lba> Sulphate of Iron, and boil 
one hour. 



WKLD GREEN. 

Woad to two-thirds full Blue, or according to the shade of pattern. 



Mordcmt Process, 

Potash-Sulphate of Alumina, 10 lbs. 
Bi-Sulphate of Copper, 10 ozs, 
Super-Tartrate of Potash, 2 lbs. 



Dyeing Process. 

Weld or Woalds, 50 to 75 lbs. 
•Urine, 8 gallons. 



BARE GREEN. 

Woad to a middle Blue, or according to shade of pattern; 

Quercitron Bark^ 10 or 15 lbs. 
Potash-Sulphate of Alumina^ 5 Ibai 
Super-Tartrate of Potash, 2^ Iba. 
Murio-Sulphate of Tin, 2f lbs. 
Boil one hour. 
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INTERMEDIAL CLASS OP' COLORS. 

It is perhaps useless to intioduce ft Okss^crf Colors undevtlie 
above li€^ into a T^ble profesMng to be £>unded on natnml^ IMs* 
ti notions, as no sach insubordinate distinctions extst in nat^oe, for 
it is perfectly plain that the Fawns, Drabs and ^tes ai^onlj 
Browns^ Olives and Plums, weakened' by being spread: or extended 
through a greater space than they occupied in the cmginid state of 
Browns, Olives and Plums, and^ the Lead colors are only Black, 
attenuated through the same cause ; in other worcb, the Fawns, 
Drabs, Slates and Leads, are only the Browns, Olives, Plunks Mid 
Blacks, whose molecules or ultimate particles are separated by wi- 
der interstices^ or are removed ftom one another by greater spaces 
than in the original colors from which they are derived ; but let us 
prove this remark by actual experiment : let us make up a color 
of any order of the Tertiary Class of Colors, say Olive ; and- let' this 
be for woolen-printing, and the quantity one gallon : now^ in or- 
der to obtain any and every shade of Drabs, we have only to re- 
duce the strength of our Color by the addition of 4, 8j 12, or any 
other number of gallons of water, (or of jjum water,) and we Aall 
certainly effect our object : and in order to get an Olire- from a 
Drab Color, we have only to evaporate the 4, 8, or 12' gallons of 
liquid, of which it is composed, down to one, when we have the 
original Color reproduced and unaltered. 

What is proved of this Color applies equally to all others, and it 
leads us directly to a positive fact of the great^t practical utility in 
Topical printing ; viz., that by making Yellow, Red and Blue, 
Standard Colors, we can produce every Color and every shade of 
Color under heaven ; by mixing the Primitive Colors in their pro- 
per proportions, we have all the Colors that can be derived by 
their various unions ; and by reducing these with gum water, we 
obtain all the light shades belonging to them. 

There would also result another advantage from using the three 
Primitive Colors as Standards to produce all the others from, which 
would be this : there would be one uniformity of shading, or rather 
one certain and equal degree of brightness in every color of which 
the pattern was composed. There could be no dull Orange and 

81 
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bright Yelloy and Blue, nor dull Green where the Blue and Yel- 
low were equally bright^ &c &c.; whatever the brightness of the 
three Standard Colors were, one harmonious shade of lustre would 
pervade all the Colors derived from the original Standards : no 
olashing of dull and bright colors, as we see must inevitablyi)e the 
case where each color is made up separately and of the most disso- 
nant materials. 

. These observations will tend to show that there is no Natural 
Class of Colors resulting from fresh combinations of Colors, other 
than are laid down on page 176; that is, there are only four 
Classes ; and my only reason for a separate Classification of the 
Fawns, Ac, is that their delicacy of slmde, requiring great nicety 
and care in producing them, calls for the particular attention of the 
Dyer to the description of the methods employed to obtain these 
Colors, and the manner of varying their shades ; and that this at- 
tention would be more forcibly arrested by making a distinct arti- 
cle of them, has been the cause why I have separated the treatise 
,on them from the Class of Colors to which they unquestionably 
belong. 

They form a portion of that numerous body of Colors to which 
Wool Dyers very appropriately give the name of " Saddened Oo-^ 
lore." The Prescriptions for producing these Colors are arranged 
under the headings of Minor Shades of Brown, Plum and Olive. 
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I HAVE named this the Intermedial Class of Colors, because it is 
in the midst or betw^n the two extremes of Black and White. It 
is formed by the simple union of the three Primitive Colors, and 
includes in its Species and Varieties all the Fawns, Drabs and Lead 
Colors ; these being mere varieties of the Bronze. 

With this Order commences all those Colors which are denomi- 
nated, in Wool Dyeing, Saddened Colors; viz: Fawns, Drabs, 
Leads, Browns, Plums, Olives and Blacks : none of these shades 
are given by the Prism, or observed in the rainbow. 

In Dyeing any of the Colors of this Class upon wool, the princi- 
pal ingredients are Camwood, Cudbear, Madder, Fustic, Shumac, 
Nut Galls and Logwood ; and the Mordants or saddening articles, 
chiefly Sulphate of Iron, Alum, Tartar, and rarely Sulphate of 
Copper ; but owing to the lightness and variety, both in the shades 
and the materials to be employed in coloring them, no definite 
quantity of any of the materials can be fixed upon, as producing, 
at all times, and under all circumstances, the same particular shade 
of Fawn, Drab or Lead. 

Therefore, the Dyer, in working up these Colors, has to depend 
more upon his judgment for the quantity and kind of articles ne- 
cessary to produce a given effect, than in any other Color whatever. 

All the information that can be given respecting Dyeing these 
shades amounts to mere generalities ; one of which is, to be certain 
to begin coloring with little enough Dyestuffs ; for more can be 
^ven if wanted ; but if the quantity required by the pattern be 
exceeded, it will be rather a bad business to work it off again. 

If it happen not to be brought up to the pattern by the first 
quantity of materials, give it more, and of such sorts as, by a com- 
parison with the pattern, you ascertain to be needed : if it requires 
to be made redder, only Camwood must be given ; if redder and 
bluer, Cudbear, and perhaps a little Logwood, or a trifle more sad- 
dening may be used ; if it be short of Yellow, give it Fustic ; but 
remember always to leave them a little under the pattern in this 
respect, as the Yellow always rises in a Fawn or Drab, and the 



Red does some, also, especially Camwood ; always leave them wliea 
finished a lht|e c^ the ^adieiiisd aide of tiheLf att^ra 

If they are not Blue enougli, give a little Logwood, or Sulphate 
of Iron, according to your own judgment; if Aot Green eno^agh, 
p^apa a little. Sibumac may give it that hue, or Shuniac and Sul- 
phate of Iron. tog;eth^ 

In aU these oases, th^ shades given by the Dyestufib are : Cud- 
bear, a hlueish Bed; Madder, SkyeBgu^ish Bed; Camwood, a Bed. 
with less Ydilow in it than Madder ; Fustic gives the YeiUow ; 
Shumac, a greenish Yellow ; Nut Galls, darken ; and Logwood 
blues up well ; so, by keeping in mind &e cast of shade that eacU 
kind of Dyestuff (along with the. effect of Saddening) gives, will 
aid the Dyer very much in hia choice of materials when Dyeing , 
or filling up these colora 

But, as before said, experience and judgment in the Dyer ace. 
what is essentially necessary to, the production of any pattern of 
this Order of Colors ; for it is impoi^ible to give recipes for any 
of these shades, that will, at all times and in all places produce pre- 
cisely the same effects; for there are 90 many circumstances which 
go to affect the shades of such colors, that it is impossible to fore- 
see! them, or provide in prescriptions against every contingency. 

These kinds of colors may mostly be Dyed either by using all 
the Dyestuffs and the Saddening together, or by first boiling on the 
Dyestuff, and then Saddening afterwards. 

The recipes attached will give the Dyer a sufficient idea how to 
make the necessary variations in Dyeing to different Patterns. 

AH these colors may as well be dried in doors. 
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Minor Shades of Brown. 



r 
FAWN. 



Oatecliu, 8 lbs. 
Fustic, 1 J lbs, 
boil one hour. 



SALUCOr FAWK. 

Super-Tartrate of Potash. 2 lbs. 
Fustic, 2 lbs. 
Camwood, 4 lbs. 
Boil one hour and a half. 



ANOTHER FAWN. 

Crop Madder, 2 lbs. 
Camwood, 2 lbs. 
Fustic, 2i lbs. 
Boil one hour and a half, then sadden with half a pound of Sul- 
plmte of Iron, and one half hour's boil. 



SANDY FAWN. 

Madder, 2 lbs. 
Camwood, 2 lbs. 
Fustic, 2 lbs. 
Boil one hour and a half, aod sadden with 8 oz. Sdlphate of 
Iron and 2 oz. Potash Sulphate of Alumina and half an hour's boil. 



I 
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SSTEBHAZY FAWN. 

Cudbear, 2 lbs. • 
Camwood, 2 lbs. 
Fustic, 2 lbs. 
Logwood, 4 oz. 

Boil one hour and a half, then sadden with i lb. of Sulphate of 
Iron, and boil half an hour. 



CHOCOLATB FAWN. 

Cudbear, S lbs. 
Camwood, 1 lb.' 
Fustic, 8 lbs. 
Logwood, 4 oz. 

Boil 1 J hours ; then sadden with f of a lb. of Sulphate of Iron, 
and boil half an hours' boil. 



NUT-SHBLL. 

Madder, 1 lb. 
Fustic, 2 lbs. 
Camwood, 8 lbs. 

Boil 1|^ hours : then Sadden with ^ lb. Sulphate of Lron, and half 
an hour's boil. 



HABE-BACE. 

Fustic, 8 lbs. 
Camwood, 8 lbs. 
Madder, 6 lbs. 

Boil 1^ hours ; then Sadden with i lb. Sulphate of Iron and f 
lb. Sulphate of Copper, and half an hour's boil. 
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MULE COLOR. 



Crop Madder, 1 lb. 
Camwood, 1 lb. 
Nut GaUs, 1 lb. 
Boil 1^ hours ; then Sadden with f lb. Sulphate of Iron, and 
half an hour's boil. 
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Minor Shades of Plum. 

LEAD. 

Logwood, 10 lbs. 

Potasdh-Stilpliate of Alumma, i| lbs. 
Sulphate of Iron, 2^11)6. 
Boil an hour. 



ANOTHER HETHOD. 



Is to take the above quantity of Logwood; boil one-half hour ; 
then Sadden, as in the recipe, with half an hour's boiL 



ANOTHER LEAD. 

Logwood, 9 lbs. 
Camwood S lbs. 
Boil H hours ; then Sadden with 1|- lbs. Sulphate of Iron, and 
half an hour's boil. 



SLATE. 

Logwood, 8 lbs. 
Shumac, 2 lbs. 
Fustic, 2 lbs. 
Madder, 2 lbs. 
Boil 1^ hours ; then Sadden with 2 lbs. Sulphate of Iron, and 
half an hour's boil. 



DRAB SLATE. 

Logwood, 16 lbs. 

Camwood, 2 lbs. 
Boil 1 J hours ; then Sadden with 4 lbs. Sulphate of Iron and 
three-fourths of an hour's boil. This color to mix with Puce for 
Slate mixture. 
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LONDON SMOKE. 



iiOgWood, 10 lbs. 
Fustic, 10 lbs. 
Camwood, 2 lbs. 
Boil 1 J hours ; then Sadden with 8 Ibfe. of Sulphate of Copper 
and 6 lbs. Sulphate of Iron, and three-fourths of an hour's boil. 



32 
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Minor Shades of Olive. 

PEABL DRAB. 

Logwood, 1 J lbs. 

Boil one hour, theu Sadden with ^ lb. of Sulphate of Iron 
and one half hour's boil. 



SILVER DRAB. 

Fustic, 14 oz. 
Madder, 4 oz. 

Super-Tartrate of Potash, 1 lb. 
Sulphate of Iron, i oz. 
Boil 1^ hours. 



DRAB. 



Fustic, H lbs. 
Madder, 1^ lbs. • 

Logwood, f lb. 
Shumac, f lb. 

Boil li hours ; then Sadden with 8 oz. of Potash-Sulphate of 
Alumina, and 6 oz. Sulphate of Iron ; half hour's boil. 



STONS DRAB. 



Catechu, 8 lbs. 
Logwood, 3 oz. 
Boil one hour ; then Sadden with f lb. of Sulphate of Iron ; 
one half hour's boil. 
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STONE DRAB. 

Logwood, 4 OZ. 
Fustic, 2 lbs. 

Shumac, 2 lbs. 
Madder, 1 lb., 
Camwood, J lb. 

BoU one and a half hours ; then Sadden with 4 oz. of Potash 
Sulphate of Alumina and 8 oz. Sulphate of Iron ; boil half an 
hour. 



BANG-UP DRAB. 



Fustic, 2 lbs. 
Camwood, i lb. 
Madder, 4 lbs. 
Boil one hour; then Sadden with H lbs. Sulphate of Iron, and 
half an hour's boil. 



SAGE DRAB. 

Logwood, 1 lb. 

Fustic, 8 lbs. 
Boil one and a half hours, and Sadden with 1 lb. Sulphate of 
Iron and i lb. Sulphate of Copper, with three-fourths of an hour's 
boil. 



FAST SAOE. 

First, Woad to the lightest possible shade of Blue (or French 
Gray) and wash ; then give : 

Fustic, 6 lbs. 
Boil one hour ; then Sadden with 1 lb. of the Sulphate of Iron 
and 1 lb. of Sulphate of Copper, and three-fourths of an hour's 
tx>il« 
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OLIVE DRAB. 



Logwood, 22 oz. 
Fustic, 6 lbs. 
Madder, 8 lbs. 

Boil one and a half hours ; then sadden with f lb Sulphate of 
Iron and J lb Sulphate of Copper, and three-fourths of an hour's 
boil. 



ESTERHAZY DRAB. 

Catechu, 2 lbs. 
Camwood, 5 lbs. 
Cudbear, 1 lb. 
Boil 1^ hours ; then Sadden with 1 lb. Sulphate of Iron, and 
one half an hour's boil. 



TERTIAEY CLASS OF COLORS. 

This Class of Colors are obtained by the union of three Simple 
colors with each Order of the Secondary Class, separately ; that is 
by taking the Bronze, (which is the aggregate of the Primary Col- 
ors, and adding the Aurora to it, gives the Brown ;) — ^Bronze and 
Violet, the Plum ; and Bronze and Green, the Olive. 

Thus we get three Grand Divisions, following in the hue of their 
shades the primitive colors from whence they are derived, and par- 
taking more or less of the Yellow, Eed or Blue shades, in propor- 
tion to the excess of any of these colors over the other in the com- 
position of the Tertiary Color : — ^the Yellow and Red prevailing 
over the Blue in the composition of the Brown ; the Red and the 
Blue prevailing over the Yellow in the composition of the Plum; 
and the Blue and Yellow are in excess over the Red in the compo- 
sition of Olive. 

These colors can always be made perfectly j&ist and durable^ if 
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expense and care be taken to give them the Blue part in the Vat, 
instead of tiie usual method of Logwood and Saddening; the Yel- 
low and Red parts being obtained from Fustic, Madder, Camwood 
Ac., which yield permanent colors. 

However, the common plan of Dyeing the Plum and Olive, with 
Logwood, &c.,'affords these colors sufSiciently fast for most purposes. 

These colors are generally reported to make the wool more harsh 
and tender, and worse to work than any other colors ; and this ef- 
fect is usually attributed to the Sulphate of Iron ; but this is a great 
mistake, for there is less Copperas used in some Browns than in 
some I>rabs, and yet the Drabs alwajrs work well. 

If there be any real foundation for these reports, the eflfect must 
be owing to the particular kinds and great quantity of Dyestufb 
necessarily employed in producing these deep colors. 

We know that Fustic, Shumac, and even Logwood, (independ- 
ent of the coloring matter peculiar to each kind of Dyestuffi,) con- 
tain considerable Tannin, as well as Extractive matter ; and again, 
Camwood, Barwood, and Sanders are hard resinous woods, and 
give to their watery extracts a harsh and brittle property or sub- 
stance, 

The Salts employed as Mordants or Saddening, such as Alum, 
Sulphate of Iron, Sulphate of Copper, &c., also exercise considera- 
ble action upon wool ; so no great wonder, if from a combination 
of all these causes, a quantity of wool exposed for three hours in 
a boiling solution should be a little affected thereby ; (whether it be 
so or not the effects are unavoidable : for the above articles and in 
sufficient quantities must be employed to produce the color,) but 
by using common prudence in the management of the wool in the 
Kettle, and in proportioning the mordants to the quantity of Dye- 
stui& used, every thing that can be attributed to the unskillfulness 
of the Dyer may be avoided. 

But there is sometimes more outcry, (especially by bad Carders) 
about tender wool, than there is occasion for, even when they have 
a Dyer with little or no skill or experience ; I never knew or heard 
tell of a good Carder making complaints about tender colors ; but 
I have known a bad Carder make horrible tender work of White 
wool ; 'and and we all know that if it gets well Carded there is no 
after trouble about working it. 
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ORDER BKO"WN^. 

The constitution of this Order is Bronze and Aurora. 

In the Dyeing of Browns, the principal part of the Dyestuffs are 
Fustic and Camwood, Barwood or Madder; it is necessary to boil 
these articles well before entering the wool ; because they give put 
their coloring matter much slower than Logwood, and they re- 
quire to be well combined with the wool before commencing U> 
Sadden, as the Camwood, Barwood, or any of the hard resinous 
woods, will not give out any more color, after Copperas, &»., is 
thrown into the kettle; but Fustic continues to give body during^ 
the whole time of coloring. 

They are mostly dyed by the process of Stuffing and Saddening, 
and as some of them require very little Sulphate of Iron, or Sul- 
phate of Copper to Sadden them, which could not be thrown on 
in the crystalized state so as to darken the color evenly, it will be 
best to dissolve the mordant in a few pails of the hot Dye Liquor, 
and then throw on a little by degrees so as to get the wool evenly 
imbued with it. 

Some Dyers use Crude Tartar in these kinds of colors along 
with the Dyestuffs, but I never make use of that article for any of 
the saddened colors upon wool, except such as I prepare or mor- 
dant before finishing with the Dyestuflfe ; I consider Argol (Crude 
Tartar) not only unnecessary, but absolutely injurious, where Cam- 
wood, Barwood, Sanders, &c., are used ; and the only cases in 
which it can be of any service in Browns, &c., is where Madder 
and Fustic are the only Dyestuffs employed for light colors, such 
as Cinnamon and light Snuff. 

In Dying to Pftttem it should be remembered 'that the Yellow 
and Red always rise in the after processes of manufiicturing, and 
the darkening impairs or looses; consequently they should be left 
rather darker and a little shorter of Red and Yellow than the Pat- 
tern. 

For Chrome Browns, or such as are prepared with a Mordant of 
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Bichromate of Potash Ac., the hard resinous Woods should not be 
employed, as their coloring matter will scarcely attach itself upon 
this or any other Mordanted wool; the little that does com- 
bine, strikes very unevenly and of a poor, wretched hue : — they 
are therefore of no use in this case, and the principal coloring mat- 
ters employed in this color when prepared with Chrome, &c., 
should be Fustic and Madder with a little of the most permanent 
of the soft Red Dye Woods. 



CINNAMON BROWN. 

Fustic, 6 lbs. 

Camwood, 80 lbs. 

Madder, 10 lbs. 
Boil two hours. 

Sulphate of Copper, 2 lbs. 

Sulphate of Iron, 1 lb. 
Boil one hour. 



GOLDEN BROWN. 

Dyeing Process. 



Fustic, 65 lbs. 
Madder, (crop) 6 lbs. 
Boil two hours. 



Mordant Process. 

Sulphate of Iron, 1 lb. 
Boil one hour. 
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SNUFF BBOWir. 

Dyeing Process, 



Fustic, 50 lbs. 
Madder, 10 lbs. 
Camwood, 7 lbs. 
Boil two hours. 



Mordant Process. 

Sulphate of Iron, 1^ lbs. 
Boil one hour. ?, 



RUSSEL BROWN. 

Dyemg Process. 

Fustic, 50 lbs. 
Camwood, 50 lbs. 
Hypemic Wood, 10 lbs. 
Boil two hours. 



Mordant Process. 

Sulphate of Iron, 2 lbs. 
Sulphate of Copper, 1 lb. 
Boil one hour. 



OHIO RROWN. 

Dyeing Process. 

Fustic^ 50 lbs. 
Crop Madder, 12^ lbs. 
Camwood, 5 lbs. 
Boil two hours. 
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Mordant Process. 

Sulphate of Iron, 1 lb. 
Boil one hour. 
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OLIVE BROWN. 

Dyeing Process. 

Fustic, 35 lbs. 
Camwood, 15 lbs. 
Madder, (mull) 10 lbs. • 
Logwood, 3 lbs. 
Boil two hours. 



Mordant Process. 

Sulphate of Iron, 1^ lbs. 
Boil one hour. 



COFFEE BROWN. 

Dyeing Process. 

Fustic, 25 lbs. 
Camwood, 25 lbs. 
Madder, (common,) 12^ lbs. 
Boil two hours. 



Mordant Process. 

Sulphate of Iron, 2 lbs. 
Sulphate of Copper, 1 lb. 
Boil one hour, 83 
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A CHROME BROWN. 

^ Mordant Process, 

Bichromate of Potash, 2 lbs. 
Biflulphate of Copper, 1 lb. 
Boil one hour. 



Dyeing Process. 

Fustic, 30 lbs. 
* 

Hjrpemic Wood, 15 lbs. 
Logwood, 1 lb. 
Boil one hour. 
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ORDER-PLUM. 

Thb Plum shades may be supposed to include the Claret, Mul- 
berry, Adelaide, and all others bearing upon a Purple hue and that 
cannot be ranked as Browns, not having Orange enough in their 
composition ; nor yet styled- Olives, because lacking the Green ; 
the composition of Plum being the Bronze and Violet. 

They are a species of color much used for Broadcloth. The 
materials employed in dyeing them are generally such as give du- 
rable coloring-matter; being Camwood, Barwood, Sanders, Mad- 
der, and sometimes, in order to get an extra richness at a small 
cost, (but at the expense of the character of the color for durability,) 
Nicaragua or Hypemic wood is used. 

However, they are, even when colored with Logwood, Camwood, 
&c,, as kettle-colors only, sufficiently lasting to warrant manufac- 
turers making considerable of them in that way ; but all doubt re- 
specting their permanency is removed when they are blued in the 
Vat, and then filled up with Camwood, &c., afterwards. 

What has been said of the Browns, respecting being harsh and 
tender to work, applies, for like reasons, in some measure, to these 
colors ; and if there be more reality than conceit in the report, it 
is unavoidable, and we have to put up with it, until such time as 
something can be discovered that will produce these deep colors 
without producing such effects. 

In Dyeing these colors so as to avoid, as much as possible, these 
effects, be cautious in the use of the Mordants or Saddening part, 
giving them no more than is absolutely necessary to produce the 
wished-for effect, neither suffering them to boil longer than need- 
ed in the Saddening. 

Let them be washed and dried in the open air, although too 
much sun renders all dark-colored wool harsh and brittle. 

In coloring these shades to Pattern, leave them on the Bljier or 
darker side of it, as the Eed rises considerably. 
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CLABST. 

DyeiTig Proceis. 

Camwood, 65 lbs. 
Logwood, 10 lbs. 
Boil two houiB. 



Mordant Process. 

Sulphate of Copper, 5 lbs. 
Sulphate of Iron, 1 lb. 
Boil oae hour. 



MULBBRRY. 

Woad to a middle Blue, then wash off well. 

Dyeing Process, 

Camwood, 30 lbs. 
Hypemic, 10 lbs. 
Logwood, 5 lbs. 
Boil two hours. 



Mordant Process, 

Sulphate of Copper, 5 lbs. 
Sulphate of Iron, f lb. 
Boil one hour. 



ADELAIDE. 

Woad to two-thirds Blue ; then wash well. 



Dyeing Process, 

Camwood, 15 lbs. 
Hypemic, 5 lbs. 
Logwood, 2i lbs. 
Boil one hour ; then raise the wool, and give in the 
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Mordant Process, 

Gochineal, 2^^ lbs* 

Potash-Sulphate of Alumma, 2^ lbs. 
Super-Tartrate of Potash, If lbs. 
Nitro-Muriate of Tin, 2i pints. 
Boil three-fourths of an hour. 



PERUVIAN. 



Mordant Process. 



Potash-Sulphate of Alumina, 8 lbs. 
Super-Tartrate of Potash, 2 lbs. 
Sulphate of Copper, 2 lbs. 
Orystalized Muriate of Tin, 1 lb. 
Boil two hours. 



Dyeing Process. 

Logwood, 36 lbs. 
Hypemic wood, 12 lbs. 
Madder, 12 lbs. 
Boil three-fourths of an hour ; then darken with about 1 lb. p f 
Sulphate of Copper, and one-half an hour's boil. 



CH0C0LATS» 



Dyeing Process, 



Sanders, 16 lb& 
Fustic, 10 lbs. 
Logwood, 12 lbs. 
Boil two hours. 
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Mordant Process. 

Sulphate of Copper, 4 lbs. 
Sulphate of Iron, 2 lb. 
Boil 1 hour. 



CORBEAU. 

Dyeing Process, 



Camwood, 25 Iba. 

Logwood, 25 lbs. 
< Fustic, 2i lbs. 

Boil one hour. 



Mordant Process. 

Sulphate of Iron, 5 lbs. 
Sulphate of Copper, 1 lb. 



PLUM. 

Dyeing Process. 



Camwood, 20 lbs. 
Logwood, 80 lbs. 
iBoil 1} hours. 



Mordant Process. 

Sulphate of Iron, 3 lbs. 
Sulphate of Copper, 3 lbs. 
Boil 01^ hour. 
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ORDEH-OLI^E. 

Olive is the eflfect of the union of Green and Bronze, and its 
prime proportions are, 1 Red, 2 Yellow, and 2 Blue. 

It is a handsome dark color when well Dyed, but nothing looks 
meaner than it does, if it be left thin, meager, and destitute of lustre. 
Therefore, in coloring the Olive shades, give considerable latitude 
in the use of the Dyestuffs, and get the wool thoroughly impreg- 
nated with their solution before attempting to Sadden. 

In Dyeing common Olives, Fustic, Logwood, and Madder are 
used, and by some Dyers, Camwood. This last may be useful, 
along with Madder, in some very brown Olives ; but yet Madder 
is preferable, because it gives a much richer and more intense color. 

Proportion the Saddening according to the quantity of Logwood 
used ; say about one-seventh of Sulphate of Iron to 1 lb. of Log- 
wood. 

In some shades, a httle Urine may be added, after Saddening, 
and when the boil is about ceasing. 

In Dyeing the True or Fast Olives, a light Blue (in depth ac- 
cording to pattern) is given in the Vat ; they are then jGiUed up 
with Fustic, Madder, or a little Logwood, and then Saddened. 
This method gives much brighter and richer, and of course more 
permanent colors than when Logwood alone is used to give the 
Darkening. 

In coloring to Pattern, leave them on the greener side of it, as 
the Yellow and Bed rise in the process of manu&cturing ; the Bed 
more especially, if Camwood or Barwood has been used. 

Dry them either in the open air or under cover. 



TEA COLOB. 

Dyeing JProcess. 



Fustic, 70 lbs. 
Madder, 6 lbs. 
Logwood, 2i Ihs. 
Boil two hours. 
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Mordant Process. 

Sulphate of Iron, 2 lbs. 
Sulphate of Copper, 1 lb. 
Boil one hour. 



GREEN OLIVE. 

Dyeing Process. 



Fustic, 80 lbs. 
Logwood, 20 lbs. 
Boil two houia 



Mordant Process. 

Sulphate of Iron, 2J lbs. 
Bml one hour. 



CHBOME OLIVE. 

Mordant Process. . 

Bi-Chromate of Potash, 2 Iba 
Potash-Sulphate of Alumina, 1 lb. 
Super-Tartrate of Potash, 1 lb. 
Boil two hours. 



Dyeing Process. 



Fustic, 20 lbs. 
Logwood, 15 Iba 
Madder, 6 lbs. 
Boil one hour. 
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BROWN OLIVE. 

Dyeing Process, 

Fustic, 50 lbs. 
Crop-Madder, 12i lbs. 
Logwood, 7 lbs. 
Boil two hours. 



Mordant Process, 

Sulphate of Iron, 2J lbs. 
Boil one hour. 



TBUB OLIVE. 

Woad to a very pale Blue, then use in the. 

Dyeing Process. 

Eustic, 42 lbs. 

Madder, 8 lbs. 
Boil two hours. 

Sulphate of Iron, 2 lbs. 

Sulphate of Copper, 1 lb. 
Boil one hour. 



84 
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AGGREGATE CLASS OP COLORS. 



I CONSIDER Black as containing within itself all the other colors; 
consequently I call it the Aggregate ; or, supposing a mixture to 
be made of all the different Colors I have described, from the Yel- 
low to the Olive inclusive ; the result of this amalgamation would 
be Black ; it must therefore contain in its composition as many 
proportions of the Original colors as these have been taken sepa- 
rately to form the whole number of colors that compose the Black. 

Jet Black then, is a something that we perceive when the whole 
mass of colors composing it are so evenly balanced that none of the 
Primitive, Secondary, or Tertiary Class of Colors are reflected more 
than another ; or in other words, there is a perfect neutralization, 
in this case, of all the colors ; the Primitive ones and their combi- 
nations being all there, but none of them individually perceptible 
on account of one shade counterbalancing another. 

From these observations my ideas respecting colored bodies, 
(whether artificially or naturally colored,) may be gathered ; viz., 
that all colored or White substances retain or absorb all and every 
of the colored solar rays ; while Black reflects or sends back to the 
eye every ray of colored light, and suffers none to be condensed in 
the body of the substance reflecting those rays ; and as to substanc- 
es giving other colors than Black and White, it is to be supposed 
that they possess the power of absorbing some rays and reflecting 
others ; for instance, I conclude that any Yellow substance absorbs 
the Red and the Blue rays, and reflects only the Yellow ; and so 
on of all the others ; either Simple, Compound, or Triple coloring 
substance that they transmit or reflect all the colors exhibited to 
the eye, and absorb or retain the peculiar ray or rays which does 
not enter into the composition of the color perceived. 

In old times it was the universal practice or method of Dyeing 
Black, to give it three separate Dyeings ; — with Madder, Indigo 
and Weld ; laying on by three different processes, the Primary 
Colors in such quantities as were sufficient to produce a Black, and 
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on the judicious proportioning of these colors depended the beau- 
ty of the Black color. 

As they used in this case nothing but materials that afford the 
Yellow, Red, and Blue of the most permanent kind, it is easy to 
see, by a comparison of this mode of Dyeing with any of the pres- 
ent plans for producing fast Blacks, that we have no method now 
in use that will equal it in point of beauty and durability. 

But Dyers having been compelled by the public rage for cheap 
articles to lay aside these expensive processes, are not blameable if 
their colors do not now possess the same degree of permanence 
that distinguishes those of ancient times ; because for this reason, 
they have been necessitated to make fewer and shorter processes 
and cheaper kinds of Dyestuflfe their main study in endeav- 
oring to meet the demands of a vitiated taste. 

Therefore in the Dyeing of Black for mixtures and common pur- 
poses, they have recourse to Logwood, and Sulphate of Iron, with 
perhaps a little Shumac, as materials of the least cost ; and they 
^pply these to the wool by the process of Stuffing and Saddening, 
as a method calculate^ to fix them most permanently, and at the 
same time economize labor, time and fuel. 

But there are Blacks that are wanted for more particular purpo- 
^ses, or that have to be exposed to severer tests of their permanence, 
which makes it necessary to adopt a little more expensive materi- 
als, and different processes, in order to obtain superior colors. 

In this case, the Process of preparing and Finishing becomes expe- 
dient; which is performed by boiling the wool for two hoursin a solu- 
tion of such Chemical Salts as are required to form the basis of the 
color; to which is given the name of Mordant, and to the process 
itself the term Mordanting or Mordanted ; the wool remains in this 
-solution all night, the boiling having been suspended after two 
hours. 

In the morning, the Mordanted wool is taken out of the ketfle, 
and after having drained well, is entered into the Finishing Liquor ; 
which is made of Logwood, &c., in clear water. The wool boils 
in this about one hour, when it is taken out as soon as convenient, 
and washed or not, as may be required, and then dried. 

The colors produced by this process (even from the same mate- 
terials) are supposed to be more beautiful and permanent than by 
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the process of Stuffing and Saddening, and the wool is more opear 
and works better, as a general thing ; but it is more expenai^re 
than the latter mode of Dyeing. 

For Blacks that have to be dyed up on the finest kind of wool, and 
have afterwards to be manufactured into black cloth, and must be 
warranted in the market as fast colors, more expensive materiab- 
than the above have to be employed ; therefore, in this instance, 
the wool is first Dyed in the Vat of a lighter or deeper Blue, aooor- 
ding as the owner of it concludes a more or less permanent color- 
will be most profitable to him. 

After Dyeing in the Vat, it is washed, and then, as a general , 
thing, filled up with Logwood, and perhaps some Fustic or Shu- 
mac; then Saddened. 

Another method of making Fast Blacks, is — ^first to give ih&DBt 
a good, deep bodying of Madder — or it may be done with Fus^ 
and Camwood — ^and then Dyed in the Vat until deep enough. Th» 
method requires more Indigo than the preceding, and of course is 
stK)re expensive than where Logwood is used as a help in filliii^ 
up the Blacks ; but it is more perman^t, works better a&d feds 
softer %h&EL where Logwood and Sulphate of Jion form pftri of the 
color. 

I have given the prescriptions for producing both the Blue- 
Black and Jet-Black, by aU these different plans and ingredientaL 

It is not good to dry up Black too much, either by the sun or 
fire, as it has a tendency to. make it hard to work, and cause it la 
feel harsh and ungrateful to the touch. It should rather be left it 
little damp for the use oi the Carder. 

I believe that I have said all that is necessary respecting ^j&ng 
Black upon Wool, and anything that is wanted to be known fur- 
ther, may be gathered from an inspection of the Recipes. 



COMMON BLACK. 

Dyeing Process, 

Logwood, 86 lbs. 
Fustic, 5 lbs. 
Urine, 2^ gallons. 
Boil two hours. 
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Mordant Process, 
Sulphate of Iron, 5 lbs. 



^CHROME BLACK^ 

Mordant Process. 



Super-Tartrate of Potash, 1 lb. ^ t'^ijaJLt ^^^ 
Potash-Sulphate of Alumina, 1 IK o . ^ ^ (^ d 



Bichromate of Potash, 2 lbs. 
Soil one hour and a half. 



Dyeing Process. 



Logwood, 33 lbs. 
Urine, 2i gallons. 
Boil one hour. 



MADDER BLACK. 

Dyeing Process. 

Madder, (Mull) 20 lbs. 
Logwood, 20 lbs. 
Shumac, 10 lbs. 
Boil two hours. 



Mordant Process. 

Sulphate of Iroa, 7J lbs. 
Boil one hour. 

This Black will stand boiling in common Vinegar for five min- 
without flinching. 
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BLUE BLACK. 

Dyeing Process. 



Logwood, 30 lbs. 
Camwood, 3 lbs. 

Boil one hour. 



Mordant Process, 
Potash-Sulphate of Alumina 1 lb. 
Sulphate of Copper, 1 lb. 

Boil half an hour ; then Sadden with 3 lbs. Sulphate of Iron^ 
and boil one hour. 

Any of the foregoing Blacks are well adapted for Mixtures. 



INDIGO, OR PROOF BLACKS — BLUE BLACK. 

Woad to one third full Blue: — wash well. 

Dyeing Pi^ocess. 

Logwood, 25 lbs. 
Fustic, 2i lbs. 

Boil one hour and a half. 



Mordant Process. 

Sulphate of Iron, 8 lbs. 
, Sulphate of Copper, 1 lb. 
Boil one hour. 



JET BLACK. 

Woad to two-thirds full Blue ; then wash well. 
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Dyeing Process. 



Logwood, 80 lbs. 
Shumac, 10 lbs. 
Fustic, 5 lbs. 
Boil two hours. 



Mordant Process, 

Sulphate of Iron, 4 lbs. 
Sulphate of Copper, 2 lbs. 
Boil one hour. 



BY ANOTHER METHOD. 



BLUE BLACK. 



Madder, (common) 45 lbs. 

Boil two hours ; then Woad up to a sufficient darkness in the 
Vat 



JET BLACK. 



Camwood, 25 lbs. 
Fustic, 25 lbs. 

Boil two hours ; then Woad up to a sufficient darkness in the 
Vat 
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MIXTUBBS. 

As Cloths of medley colors, or mixtures of different kinds of color- 
ed wool, are more or less in fashion or demand, at all times, both in 
Broadcloths and Kersymeres, but more especially the latter, it may 
not be amiss, in a work of this kind, to introduce a few of these 
fancy things of different composition to what are usually offered 
in the market. 

There has been too little attention paid to this method of getting 
up colors in the United States ; the manufiicturers have confined 
themselves to a very few varieties, both in Kerseymere and Sati- 
net, and those have have been chiefly such as Black and White, 
in various proportions, would make. 

There has been a reason for this ; but more particularly in the 
Satinet business. These manufacturers have been carried away 
by the certain knowledge that if they made mixtures requiring a 
variety of handsome colors, they would be obliged to hire a Dyer 
that understood how to make them, and he, of course, would de- 
mand higher wages than a fellow tbey could call in from the wood- 
pile, give him 20 lbs. of Logwood and about as much Copperas, 
and say : " Here I we want you to color Black for us." The next 
day they call this " hewer of wood" a Dyer^ fbTsooA I 

But this getting Dyeing done so cheap^ is not exactly the thing, 
in the long run ; for the whole batch of manufacturers follow the 
same plan, and as any fool can cohr Blacky they are coloring it 
here, there, and everywhere ; and the consequence is, that the mar- 
ket is deluged with this same eternal, poverty-looking, Black-mixed 
Satinet ; and these very cunning economists return from the city 
with their fingers in their mouths ; and if you ask them, " How's 
the market ? " ** Oh I very dull — no demand — ehoek full of goods 
■-^no business — ^banks won't discount — ^Imt we shall have a change 
in the administration — a new president next year — another tari^" 
and such like nonsense : but I tell you it is no such thing ; the 
business is neither dull, nor yet is the market overstocked with any 
other kind of goods than such as you send, and the people are dis- 
gusted and tired of seeing them — ^the fault is in you, and not the 
market — change your track — ^bag your wooden Dyer — ^pull your 
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hands out of your pockets and act like men — slap an advertisemen 
into the newspaper that a first-rate Dyer is wanted ; one who un- 
derstands the Art of Dyeing, to whom a liberal salary and good 
treatment will be given, and when you have got a good manager 
in this important branch of business, just let him have his own 
way, and take care that you don't part with him; it would be^ 
much better for you to lose your skin. Give over dyeing your 
rotten Black and White, and turn to making F^cy Mixtures. 

I merely give the above rather harsh rebuke, with the view of 
inducing the particular class of manufacturers alluded to, to com- 
mence a better style of work in their branch of the Woolen Manu- 
facture ; and by way of apology for my rudeness, I will favor them 
with some formula in a tabular form, for a few Mixtures, which I 
hope may have a tendency to mitigate the curse I 90 bitterly com- 
plain of. It is to be remembered that the proportions given in the 
Table are for every 100 lbs. ; or so much per cent, of each color in 
the Mixture. • 



35 
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TABLE OF MIXTURES. 



Blue Mix. 
Blue Mix. 
Iron Mix. 
Olive Mix. 
Olive Mix. 
Claret Mix. 
Violet Mix. 

Violet Mix. 

Rhododen- 
dron. 

Hare Back. 



Silver Grey. 



White, 
Middle Blue. 

Puce, 
Middle Blue. 

Light Blue, 
Black. 

Lemon Yellow, 
Black. 

Lemon Yellow, 
Black. 

Bright Green, 
Claret. 

Yellow, 
Blue Violet. 

White, 
Blue Violet 

Full Puce, 
Olive. 

Drab, 

Red, 

Black. 

Slate Light, 

Purple, 

White. 



Purple Mix. 
Mule Mix. 
Plum Mix. 

Oxford Mix 

1st Black 
Mix. 

2d Black 
Mix. 

8d Black 
Mix. 

Steel Mix. 
Green Mix. 

Iris Mix. 



Cadet Mix. 



83 Crimson, 
67 Blue. 

80 Drab, 

70 Blue Black. 

80 Pull Puce, 
70 Dark Slate. 

i White, 
99| Rich Black. 

2i White, 
97i Black. 

10 White, 
90 Black. 

15 Puce, 
85 Black. 

15 to 80 White, 
85 to 70 Black. 

70 Middle Green, 
80 Fast Lilac. 

20 Yellow, 
80 Red, 
50 Blue. 

88 White, 
34 Black, 
33 Blue. 
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ON THE SCIENCE OF COLOES, 

OB THE NATCBE AND PROPERTIES OF COLORINO-KATTER, BEINa 
AK INQUIRY INTO TEtB ULTIMATE CAUSE OF CX)LOR. 

My design in this article is not to give a description of the rough 
Dye-Stuffs, such as Logwood, Fustic, Shumac, &c., nor the peculiar 
properties of their watery substances, the particular shades they 
produce, jthe permanency or fiigitiveness, cost, or the effects they# 
may have upon the Fabric to which they are applied ; but my ob- 
ject is to consider what is the cause of Color ; or to make the inqui- 
ry, what is 'that principle or property which is possessed by all 
vegetable substances in general, but by the Dye Stuflfe in particular, 
that when united to a metallic oxyde or earthy base, produce an 
artificial or a natural Color. 

It is not my intention to touch upon the colors that we see ex- 
hibited in the Vegetable, Animal, and Mineral Kingdoms, further 
than is necessary to show the similarity of composition existing 
between these productions of Universal Power, and those colors 
artificially manufactured from natural principles, with which man 
adorns his person and his habitation with Glory and with Beauty. 

Throwing aside, then, everything foreign to what we have in 
view, I shall descend to First Principles, in as rapid a manner, and 
by as few steps as possible, dwelling upon nothing but what may 
be essential to illustrate the subject ; and to elucidate our meaning 
we will begin by making a decoction of any of the Dye-Stuflfe ; say 
Logwood or Fustic, &c., (they all contain what we are after,) by 
boiling up Logwood until all the soluble matter be extracted from 
the wood, and then evaporating this solution to dryness, we obtain 
a deep plum-colored resinous substance, known familiarly to Dyers, 
as the extract of Logwood, and which is in weight about one 
fifth the Logwood from which it was extracted, and will produce 
the effect of five pounds of Logwood in Dyeing ; we have now ta- 
ken one step towards obtaining the coloring matter of this wood in 
a state of purity, but yet this extract is not the pure coloring mat- 
ter or principle that gives Black with the Oxyde of Iron or the 
Oopperas; for the Extract is the mass of pure color. Extractive 
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matter; Tannin, Mucilage, and all the soluble juices contained in 
the rough Logwood evaporated down together, forming a hetero- 
geneous mass, of which the pure color only makes a part, and it re- 
quires fiirtber. pperations to free it from the9e principles before it 
can be exhibited in a simple and pure state; for this purpose we 
,now dissolve the brittle, resinous-looking Extract of Logwood in 
Alcohol, then filter and gently evaporate this solution until we 
observe a thin scum or pellicle forming on the surface ; set it aside 
to cool, and when cool, a rough mass of crystals deeply colored is 
the result: finally, on dissolving these again in Alcohol, filtering 
:and leaving them to natural evaporation, clusters of needle shaped 
crystals of a white roseate hue are formed ; this is the pure color- 
ing matter of Logwood ; the unmasked principle that . gives with 
alum a purple shade ; with solution of Tin, a Blue, with deep pur- 
ple cast, or what is termed the Mazarine Blue ; and with Sulphate 
and Nitrate of Iron, a deep Blue Black; this small quantity of 
crystals producing as much color, but with more brilliant shades 
than the whole weight of Logwood from which the Extract they 
have been obtained from, was procured. 

This CrjstaUae substance then, is what is meant through the 
whole body of this work, when I am speaking of the Coloring prin- 
ciples, and I have given this example of it from Logwood, because 
the Extract of Logwood is in most general use among Dyers, and 
its properties better known than the extracts of most other Dye- 
Stufls; but I have made the same kind of experiments (with ne- 
cessary variations) upon Fustic, Quercitron Bark (using one fif- 
teenth of gelatine to precipitate the Tannin) with Weld, with 
•Heath, and a great variety of vegetable coloring stuffs, with like 

results. 

Fustic and Heath aiford crystals of a pale, delicate amber color; 
Weld,, a pale lemon shade, and. Quercitron, a straw color ; all giy- 
ing copious, rich Yellow precipitates, with Alum and the solutions 
of Tin. 

Cochineal yields beautiful rosy colored crystals, by a treatment 
with Alc*ibol and Nitric -^ther; Lima Wood^ Brazil and Nicara- 
gua and all the red coloring woods aftbrd crystals plenteously. 

Indigo, which is only the inspissated extract of the Anil pr Indi- 
go plant, (Indigo fera Tinctoria,) crystalizeg only by sublimation. 
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At a heat of between 600 and 600 degrees, Indigo evolves a beau- 
tiful crimson-colored vapor, having a very peculiar smell ; this gas 
being caught in a cooled receiver, condenses into needle-shaped crys- 
tals of a crimson purple shade, glowing with intensity and richness 
of color. 

The crystals are about one-tenth the weight of the Indigo em- 
ployed, yet when taken alone they produce a better color than ten 
times their weight of the kind of .Indigo from which they were ex- 
tracted will do. 

Such articles as I could not procure crjrstals from were Nut Galls, 
Madder, Barwood, Sanders, Lac, Butternut, Walnut, Oil nut, 
(neither from the bark nor the husk or rind of the fruit,) and seve- 
ral other articles that give a dun kind of coloring matter, and 
whose principle properties are Tannin ; such as Catechu, &c., which 
I have operated upon, afforded me nothing but a pulpy, dark co- 
lored uncrystalizable substance ; but in the case of Madder, ^Bar- 
wood, Munjeet, &c., I am inclined to think that Crystals cto be ob- 
tamed from them, by very careful and nice management of the ex- 
periments made with that end in view; Shumac, both the common 
ground of Commerce and the other natural wild Shumac of the 
United States, as well as Camwood,: give me a remduum of partly 
orystalized and partly pulpy matter. 

From the uniform results of these experiments which I have 
made time and again, I feeLwarranted in asserting to you that the 
pare coloring matter (of all vegetables) or the principle that creates^ 
a color when united to a Metal or an Earth, is a particular and un- 
defined Crystaline body, and that it is this Crystaline substance 
only, that is • required in Dyeing to produce the most brilliant 
effects. 

Why is it that Cochineal, Quercitron Bark (especially when de- 
prived of its Tannin by one tenth its weight of gelatine) and Weldf 
produce more beautiful colors than Lac, Madder, Fustic, Shumac, 
&c.? simply because Cochineal, Quercitron .and Weld, furnish an 
extract containing a great quantity of pure coloring matter, and de- 
void, in a great measure, of those substances peculiar to each of the 
other named articles, which, uniting to the fabric along with their 
color, hides and conceals its beauty. 

For very dark ombre colors on woolen fabrics, such as Browns^ 
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Olives, &c., perhaps the Tannin Extractive matter, Gallic Acid, 
&a, and other soluble principles which accompany the pure color 
in its extraction from the Dye Stuffs, may be useful in filling 
or bodying-up these heavy colors, but that such extraneous mat- 
ters give a greater degree of permanence to these colors, (which 
some contend for,) I am by no means certain about ; for I have al- 
ways observed that those Dye-Stuflfe which furnish the coloring 
matter in the greatest purity and quantity, generally give the most 
permanent and beautiful colors : witness the effects of Weld, Co- 
chineal and Indigo ; but on Dyeing the finest and most splendid 
colors, such as Yellows, Scarlets, and their shades, it is absolutely 
necessary (if possible to obtain it) that we should have the coloring 
matter in the most simple form, and divested of every thing that 
has a tendency to produce dun or tawny shades ; the importance of 
this observation is well known to Calico-printers and the Dyers of 
Turkey Red upon Cotton, who take all necessary precautions to 
get rid of the spurious matters that their coloring liquor contains. 

The Calico-printer divests his Quercitron Bark Liquor of its Tan- 
nin, by the addition of Grlue, or some other gelatinous substance, 
which precipitates it, leaving him a pure, coloring liquor which af- 
fords a brighter color and leaves a clearer white than it would have 
done without such precaution, and so on he proceeds with any 
particular color, using such kind of precipitant m the nature of the 
obnoxious substance contained in it may seem to demand. 

The Turkey Red Dyer also uses in his kettle along with the 
Madder, a certain quantity of Bullock's Blood ; the albumen of the 
Serum and the Fibrin of the Crassanientum of the Blood, both 
having a tendency to unite with, and to precipitate the dun or taw- 
ny matter which Madder always contains ; by this means the color 
bears boiling in the process of Dyeing, and exhibits a brighter and 
more rosy tint when Dyed, than it would without the use of such 
an article, for such a purpose. 

Analogous processes or substances may be employed by a skill- 
ful Dyer in some of the processes and colors employed on Woolen 
Fabrics. 

Of what vast importance and utility to the beautiful art of Calico 
printing will be the discovery of a method of manufacturing in our 
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work shops these crystaline principles that will give the Primary 
Colors in their purity. 

The crystals of the coloring-principles of Cochineal and Logwood 
were discovered, the former by Pelletier and Caventou, and the 
latter by M. Chevreul, and called by them Carminium and Hema- 
tine, and an account of their discoveries was first published in Eng- 
land by Dr. Ure, of Glasgow, in his notes to BarthoUetts' Elements 
of Dyeing, about thirty-seven years ago ; in the same notes, Dr. 
Ure, also describes, at length, his own experiments for the elimina- 
tion of the pure coloring-principle of Indigo : and to the valuable 
and able observations contained in these notes, I would particular- 
ly direct the attention of Dyers. 

But it does not appear from any observations there made, that ei- 
ther Dr. Ure, or any of the other scientific gentlemen named, suspec- 
ted that these crystaline bodies represented the real form and appear- 
ance of the coloring-principle of all vegetables ; they probably only 
considered them as products peculiar to these particular drugs, and 
not the representing characteristics of coloring-matter in general ; 
hence, the idea of all coloring-matter being a crystaline body, not 
occurring to them, they made no further experiments upon the 
other Dye-Stuflfe with the view of eliciting a general principle. 

Yet some years before the publication of the above discoveries, 
the accidental crystalization from Cochineal had been noticed ; and 
above fifty years prior to that, the crystals of Indigo were known 
to some of the English Blue-Dyers ; but they merely mentioned it, 
and considered it as a curiosity; they had then neither the inclina- 
tion nor the ability to examine and find out what it was ; nor did 
they know or think that these spangles were all the color that the 
Indigo contained. 

Indeed, it would have been impossible for the crystalization from 
Indigo to have remained unknown, where large quantities of it 
were used ; for the accidental falling of a piece of it upon a shovel 
of hot coals, and the consequent condensation of the gas, in passing 
the cold walls of the Dye-house, would discover it ; other accidents 
of a similar nature frequently occur to bring such a circumstance 
into notice. 

So that^ if no scientific experiments had ever been made upon 
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it, the nataral operations of physioal laws would have foreed* it up- 
on the attention o^the human mind. 

Having now aaeertained that QueFcitron Bark, Fustic, Heath, 
Weld, and all the Red Dye Woods, with Cochineal, Logwood and 
Indigo, afford us Grystaline substances, whose eflfects in coloring 
evidence them to be pure Coloring principles of the respectiye 
drugs from which they are drawn, are we not justified in ass^ting, 
that obtaining these results from so many sources, it is a demon- 
stration that the Coloring matters of all Vegetables are possessed Of 
the same general character and properties ? and we are irresistibly 
led to the conclusion that the property common to all Dyeing mat- 
ters, of producing colors with Metals and Earths, resides in a pecul- 
iar and much attenuated substance diffused through them, which 
on being separated and obtained pure, always presents itself in the 
form of Crystals. 

Co*-existent with these facts, is the idea : since these Crystals, now 
identified as the Coloring Principles, are not essential to the growth 
or the life of vegetables, nor answer any productive purpose in the 
economy of nature, that tbey have been created by the author of 
all Uiings, with the design and for no other purpose, than to orna- 
ment^ and give splendor and glory to the workmanship of his 
hands ; and to afford a continual mental feast to intelligent beings 
of His creation, by spreading around them beauties of the highest 
order, which elevate the soul to Him, and diffuse pleasures such as 
Angels feel. 

We have now shown what is the Cause of Colors, in the artificial 
process of Dyeing ; but yet these details are of no further use than 
to point out what particular principle (contained in the Dyestuflfe) is 
the active agent in producing these results. 

But our aim must not be to rest satisfied with the mere discov- 
ery of the Coloring Principles, but endeavor to turn this knowledge 
of a natural fact into a practical benefit, and to bring this about I 
wish to call the attention of men of Science in general, but manu- 
facturing chy mists in particular, to a few suggestions I am about 
to make regarding the direct Manufactory of the Coloring Crystals, 
by combining together the original Elements of their composition. 

In the first place, with this object in view, the crystalized color- 
ing principle of Indigo ; of Cochineal and the other Bed Dyestuffi ; 
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of Weld aud the most permanent Yellow Dyestuflfe; also Log- 
wood, &c., should be carefully examined and analyzed, so that their 
oonistituent elements may be ascertained ; and when this is effect- 
ed, attempts should be made to manufacture (from these elements) 
those kinds of crystals which are known to give the three Pri- 
mary Colors ot the most permanent character. 

When we have obtained crystals in this manner, — which yield 
durable Yellows, Reds and Blues, — all will be done that the art of 
Dyeing requires, in this respect ; as from these three coloring mat- 
ters all the other shades and colors, in Dyeing, will be derived by 
proper methods and treatment. 

That such a task is not beyond the limits of Chemical research 
and power to accomplish, we have proof already in the manufac- 
ture of the coloring-principle of Prussian Blue ; in combination 
with Potash, in the Prussiate of that alkali. 

There, then, is an example and a starting point, that ought to 
act as a spur to future and greater exertions by us, to render our- 
selves independent of the unknown processes — the rough materials 
— and the costly and precarious supplies of the distant laborato- 
ries of Nature for our Dyeing materials. 

Whenever this desirable object shall be attained, it will be a 
source of great profit to the manufacturing chemist, and of incal- 
culable benefit to the Art of Dyeing, by furnishing it with color- 
ing-matter, whose qualities being always alike, the effects and qual- 
ity of it can be depended upon with the utmost certainty and con- 
fidence : being pure coloring principle, also, and that of the most 
permanent kind, results will be obtained that the Dyer of the pres- 
ent day can form no idea of. . 

Calico-printing will be more benefited by such a discovery than 
the Art of Dyeing ; because its colors, peculiar style of work, and 
the great concentration of its liquors, — all demand the coloring- 
matter in a state of purity, and as free as possible from any extra- 
neous substance, that has a tendency, either to deaden the Whites, 
or impair the beauty of the colors. 

The manu&cture of artificial coloring principles would save the 

oolor-maker of the calico-printer, an immense sight of trouble and 

expense, now incurred in obtaining his rough extracts or decoc- 

tions from the present DyestufGs. 

86 
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With the production of artificial-coloring matters^ will commence 
a new era in the Art of Dyeing and Calico-printing, and a com- 
plete change will come over their processes and operations, and the 
present methods and materials will only be remembered as things 
that were. 

It is altogether likely that this species of coloring-matter wiU be 
produced at much less cost than the bulky and expensive articles 
we now employ ; as, in all probability, the elements of its consti- 
tution may be found in the refuse vegetable and animal matters 
that we now cast out from under our feet as useless. 

The advantages flowing from such a step, both directly and in- 
directly, in other respects, are too many to enumerate. In what- 
ever light we view this interesting subject, it presents an aspect 
both pleasing and profitable. 

It will exempt us from scarcity and suspension by those accidents 
which affect our operations at the present day ; for we have now at 
great risk and exposure to fetch our Dyestuffs from the four quar- 
ters of the world, and the uttermost parts of the earth ; — every 
country, every climate of the globe, ana every portion of the veg- 
etable kingdom, are ransacked to furnish the Dyer with a small 
quantity of a peculiar matter, that, in time to come will be manu- 
&ctured at his own door ; and yet, so uncertain are these various 
and distinct sources, that human war&re, too much rain, or the 
withholding it from a small territory, or so slight an accident as 
the foundering of a single ship, are sufficient to cut off the supplies 
of some of the Dy estuflfe from a whole nation ; and the firing of a 
musket, the passage of a cloud before the sun, or the puffing of a 
breath of wind, are now causes which arrest the manufacturing op- 
erations of a large country. 

All these inconveniences and disadvantages will be removed by 
manufacturing coloring-principles from their original elements, as 
is now done by other chemical compounds, which formerly we de- 
pended entirely upon Nature to ftimish us with. 

These are some of the circumstances connected with this subject, 
which should induce the enterprizing Chemist to labor in that un- 
explored field, which promises such an abundant harvest of good 
things ; and I call upon him to enter in. 

If, then, in its dim and obscure outlines, it presents apparently 
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«ucli glorious results, what may we not expect when we have 
"viewed it thoroughly, and examined it in all its details? We should 
be astonished at the effects of human skill and science ; nay, I con- 
£dently predict the time will come when this thing shall be accom- 
plished ; and while contemplating it as a vision of the future, the 
43pirit of a prophet comes upon me, and piercing the veil that sepa- 
rates us from futurity, down the long vista of many years, I per- 
<5eive the generation that has seized upon these first principles, adorn- 
ing themselves in raiments glowing with living colors ; the trans- 
parent coloring of the Hyacinth, the Buby and the Amethyst are 
theirs; their waving banners, dipped in the tincture of the heav- 
'Cns, radiated with celestial hues of Gold and Crimson and Azure ; 
— gorgeously attired, in their midst, I behold the Man, the illus- 
trious Donator of this gift to them ; standing between the temples 
of Science and Fame ; they are bestowing upon him the honors of 
a benefactor ; — they are giving him a never-dying name ; — they 
^re crowning him with a diadem of immortality. 

Having now shown w]iat the coloring-principles are, or determ- 
ined what the cause of color is, and having thrown out a few sug- 
gestions on the practicability and advantages of its artificial manu- 
fkcture, we will proceed to an investigation of its nature and prop- 
•erti^, and endeavor to ascertain to what Glass of substances it be- 
longs, or to which it may be said to bear the nearest resemblance 
in its habitudes and effects. 

I shall try to elucidate this by its effects in the operations of Dye- 
ing, and by the manner in which it comports itself with different 
•substances. 

I have already shown that when a metallic or earthy solution is 
poured into a liquor containing a Coloring-principle, that the trans- 
parency is immediately disturbed and a flocky substance separates 
from, and falls to the bottom of the liquor, forming a precipitate 
or Lake ; and I have said that the formation of this Lake, exhib- 
ited the real manner in which the component parts of color unite, 
and what are the constituents of its composition. 

In this experiment we see a power exerted by the Coloring-prin- 
ciples which is greater than the force of the acid or acids that held 
the metallic or earthy base in solution; insomuch as the Coloring- 
principle separated the metal or earthy base from its connection with 
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the Acid, and formed a new compound with it, differing from the for- 
mer entirely, in its appearance and properties ; it is also a more 
close, intimate, and forcible combination, because this new com- 
pound possesses greater solidity and a stronger tendency to insolu- 
bility. 

In this instance the Coloring-principle appears to comport itself 
with mordants in a similar manner to what the astringent or Tan- 
nin principle would do, and in this respect seems to approximate 
nearer to an astringent than to an acid in its nature ; its action up- 
on wool is also like the action of an astringent upon the same sub- 
stance which apparently identifies its properties in this particular 
with Tannin * 

In some cases the affinity between the Coloring-principle and the 
base of the color is so firm and compact that they form a precipi- 
tate or Lake, which is absolutely insoluble in water. A color of 
this nature can never be applied to goods at one operation in the 
process of Dyeing ; but the Mordant must first be combined with 
the fabric to be Dyed, and the Coloring-matter in a fresh bath after- 
wards. 

So powerful is the action of this coloring-principle upon eartha 
and metals, that it will (in some extreme cases) dissolve, or com- 
bine with some of their most insoluble Salts, whether they have 
been precipitated by an astringent or acid. 

Thus, the precipitate of the Tann^^te and Gallate of Iron, dis- 
solves in a solution of the Coloring-matter of Logwood or Fustic ; 
and a certain quantity of the colorless and insoluble Sulphate or 
Muriate of Lead dissolves in the Coloring-matter of Logwood, caus- 
ing the liquor to assume a deep, dull, blueish Black, which it will 
communicate to cloth boiled in it. 

Again ; any lake or color of but slight solubility in water, will 
generally pretty easily dissolve in a solution of the coloring-prin- 
ciple of which that lake or color was made. This is exemplified 
by many colors in the process of Dyeing, when, after having been 
brought up to a particular shade in a certain time, by continuing- 
the operation longer, the color is observed to grow poorer ; or as 
Dyers say, to hoU off. This effect is caused by the coloring-matter 



*See Article on th« different Processeci of Dyeing for an explanation. 
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being in excess, or more than was necessary to precipitate the Mor- 
•dant; when a re-action taking place, by virtue of the proper- 
ty above-stated, the coloring-matter has begun to re-dissolve 
the precipitate that was formed and had fixed itself upon the 
fabric ; in this case, the remedy will be to give more Mordant. 

In Dyeing Scarlet and other colors on woolen goods, this effect 
is very observable ; also in Black, but more especially, in Dyeing 
Black on cotton ; when, after the color has been brought up rich 
and full, (if the color in the Dyeing oath be much more in quanti- 
ty than the Mordant on the cloth required for its saturation,) it be- 
gins to gro^ worse the longer it remains in the liquor ; until final- 
ly, it is brought down to a mere Slate color ; a strong proof that 
when the coloring-principle is in excess, it possesses the property 
of dissolving its own insoluble precipitates. 

These circumstances show the care that is necessary to be taken 
by a skillful Dyer in proportioning the relative quantities of the 
Mordant and Dyestuffs,, so that they may mutually saturate each 
'Other, without having either of them in the bath, either as a useless 
or noxious superfluity ; but if either of them be allowed to exceed 
ihe other beyond the point of neutralization, it ought to be the 
Mordant. 

This exposition also points out the necessity of seizing the pre- 
<5ise time, when the color has arrived at the desired pitch of shade, 
to withdraw the colored article from the kettle, or to stay the fur- 
ther operations of the Dyestuflfe, lest the color suffer by a too long 
•exposure to their action. 

The property of dissolving its precipitates, would incline one to 
.suppose that in this particular the coloring-principle approached in 
its nature to the constitution of an acid ; as some of these substan- 
•<ies, when added in excess to their insoluble salts, are capable of 
Klissolving them ; for instance, the insoluble Sub-Carbonate of Iron 
OS dissolved in water containing Carbonic acid ; and so on of sever- 
al other salts. 

The effects of the Alkalies and this principle upon each other, 
go to show that they are posseessed of antagonistic properties ; and 
if this does not prove the coloring principle to be a positive acid, it 
will at least convince us that it has acid powers, though in a feeble 
Aiid incipient state. 
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The solution of Indigo in Vats containing either Lime, Ammo- 
nia, Soda, or Potash, deprives these alkalies of their caustity ; anti 
the solution of any other coloring-matters produces the same results,, 
neutralizing, in a great measure, (when the proportions of coloring- 
matter and alkali bear a proper relation to each other,) any of the 
alkalies or alkaline earths, and causing them to resemble, in tteir 
action, the neutral salts. Under other circumstances, alkalies 
and coloring-matter mutually^aid each other in acquiring solubil- 
ity. 

iBut there is a very marked difference between the affinities of 

acids and the coloring-principle for different substances; for any o£ 
the acids have a stronger affinity for alkalies than has the coloring 
principle; and the coloring principle has a stronger «iffinity fonme*^ 
tallic oxydes and the soluble earthy salts than acids have, precipi- 
tating them when held in solution by any of the acids. 

The coloring-principle, also precipitates the nietals and the eiaithsi 
When held in solution by any alkali ; thus demonstrating, that bfe* 
tween this principle and the metals and earths, there exists Iei 
more powerful affinity or attraction than between them and any 
other substance ; and that these two, obeying the law of Elective- 
Affinity, reciprocally select each other from among masses of mat- 
ter, in preference to combining -with any other substance. Hence 
arises, by the force of this natural law, all the variety of colors, 
distributed through the vegetable, the mineral and the animal 
worid. 

On a review-of the foregoing observations, I come to the conclu- 
sion that this vegetable crystaline coloring-prihcipfe, is a ^ub- 
tismce that possesses properties common to both astringents and ac- 
ids, in some cases, and in others, efxhibiting an action differentfVoitt 
and ihore powerful than either oif them; — ^that it has some proper- 
ties peculiar to itself, which distinguish it from all other substances, 
and giving it a rank as a distinct principle, and isolating it as an 
individual production of Nature ; — ^that it seems to occupy a'inedi* 
um station between astring^iits and acids, partaking of the nature 
of both, but its prevailing tendencies inclining to acid formations j 
< — ^that it stands in the same rektion to vegetable, that Sulphur 
does to mineral substances;— the latter being neither a metal nor an 
earth, and the former neither astringent nor acid ; — that its com- 
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pounds seem to bear some resemblance to Sulpherets in their na- 
tufe, for the greater part of its colored precipitates absorb Oxygen 
from such substances as part with it to the Sulphurets, and it is 
only when the metallic part of its compound is oxydized to a max- 
imum, that it suffers no change in this respect Hence, when dyed, 
those colors are the least subject to change by exposure to the air, 
the metal of whose precipitate has been Oxydized to saturation ; — 
that from this similarity in the aptitude of the coloring-princi- 
ple to a Sulphuret, which contains the base of an acid, I infer that 
the crystal coloring matter of vegetables only requires oxygena- 
tion to convert it into decided acids, differing very little in their 
properties or effects from the acids that give the different minerid 
colora In finale, that the coloring«matter of vegetables, is an un- 
known acidifiable base. 

All the colors of the mineral kindom are produced by a color- 
ing-priaciple, which, in all cases, is either an acid, or a substance 
that is capable of becoming acid, by the addition of Oxygen ; ~ and 
this fact, ocwcipared with other effects and modes of action com- 
mon to both the vegetable and mineral coloring-principles, declares, 
(as &r as analogy can declare) that these two principles, are, in 
substance, the same, only existing und^ diflferent modifications. 
And I am led to believe that the mineral coloring acids which we 
find united with metals, forming masses of fossil color, have once 
existed as juices in vegetables, and were the coloring-principles 
distributed through the herbaceous races that flourished be- 
fore ihe pzes^it order of things began-^e splendid remains of 
the coloring-prindples of a former world. 

That there are as strong proofs in favor of the above hypothecs 
as there is that the coal formations were once vegetable matter, I 
will show by a comparison between' the vegetable coloring-princi- 
ple and the mineral coloring acids; and this comparison will also 
serve to exhibit the difference between vegetable and mineral col- 
ors, in many inteiestii^g points. 
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COMPARISON BETWEEN THE VEi:ETABLE COLORING- 
PRINCIPLE AND THE MINERAL COLORING ACIDS. 



Mmei'al Coloring Acids. 




VegeUtble Coloring-principk, 


Cr^stalizable Substances, 
in general. 


Mode of Ex- 
istence. 


Crystalizable Substances 
in general. 


Decided Acids; or Sub- 
stances capable of be- 
coming Acids. 


Nature. 


An Inert base, capable of 
acidification. 


Crystalizable Salts of dif- 
erent degrees of Acidi- 
ty. 


Comporta- 
tion with 
Alkalies. 


Neutralizes Alkalies — ^not 
ascertained whethercrys- 
talizable or not. 


Precipitates the Acid Salts 
of, and forms triple 
Salts with their Alka- 
line Solutions. 


Metals and 
Earths. 


Precipitates both the Acid 
ana Alkaline solutions 
of them. 


Insoluble Powder ; all col- 
ors ; brighter than Veg- 
etable Precipitate; col- 
ors easily affected by 
Alkalies ; resists Acids. 


Character of 
Precipitates. 


Some insoluble; the rest 
sparingly soluble ; of 
all colors; changeable 
by alkalies deepening 
the colors ; Acids great- 
ly affect some, ana oth- 
ers not at all, or but 
slightly. 


Stronger affinity for Al- 
kalies than for Metals 
and Earths; — ^possesses 

• greater power tnan Ve^- 
etable-colori ng princi- 
ple, because it displaces 
from the Earths and Me- 
tallic Oxydes. 


Conipara- 
tive Proper- 
ties and Af- 
finities. 

• 


Stronger affinity for Met- 
als and Earths than for 
Alkalies; gives up the 
Metala, Earths ana Al- 
kalies to the Mineral- 
coloring Acids; it is, 
therefore, a weaker Col- 
oring*principle. 



I could continue the comparison between these two Species of 
Coloring substances, in other respects, much further, but this must 
suffice for the present. 
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A BRIEF REPETITION OF THE NATURE AND PROPER- 
TIES OF THE COLORING-PRINCIPLE. 

The pure Coloring-matter of Vegetable Dyestuflfe is a crystaline 
body or Salt ; seeming to partake of the nature both of an Astrin- 
gent and an Acid; yet in some cases differing from, and being 
more powerful than either of them ; distinguishing itself from them 
as a separate ,and particular substance, which forms compounds 
with the metals and earths of a similar nature to the Sulphurets, 
Hydro-Sulphurets, and mineral Coloring-acids with the same bases. 
Hence, the conclusion, that it is an unknown acidifiable substance ; 
its comportment with the Alkalies, also, seems to confirm this opi- 
nion. And as all mineral colors are due to an Acid, or an acidifi- 
able principle, and artificial colors differing very little from these, 
it appears reasonable that the vegetable and mineral coloring-prin- 
ciples are substantially the same, and that we are justified in rank- 
ing the vegetable coloring-salt in the same class of substances as 
Sulphurets, Hydro-Sulphurets, and certain coloring-acids. 

It possesses great solvent powers, as in some examples it dis- 
solves the insoluble metallic Salts, such as Sulphate of Lead, &c. 
it will also cause the oxy dation of a simple metal, and then dissolve 
its oxyde : for instance, iron turnings or filings, become oxy dized 
and dissolved in Logwood, and several other Dyeing liquors; 
other metals, also, undergo the like dissolution. 

These &ct8 indicate its acid properties, although the metals, not 
dissolvii^ in it either so readily or in such quantity as in acids, are 
no proo& that this principle is not an inert or latent acid, which 
only requires the existence of certain affinities to call its powers 
into active operation. 

It also dissolves some of its own Precipitates or Lakes, which are 
insoluble in mere water. It destroys, the causticity of Alkalies, 
and remains in solution with them ; but the addition of metidlic 
oxydes or Alumina, precipitates the coloring-matter from this solu- 
tion, carrying a portion of the Alkali down with it 

It separates metals and earths from their Acid and Alkaline so; 
lutions, showing that those minerals have a greater disposition to 
form Lakes or Colors, than they have to enter into combinations 

37 
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as soluble Acid Salts ; oonsequently, Coloring-matter and the me- 
tallic oxydes, stand in tke same relation to each other^ that Afiid» 
and Alkalies do to themselves ; that is, they possess opposite na- 
tures or properties. 

Perhaps if color was operated upon by a Galvanic battery, the 
positive and negative poles would settle this point 

Vegetable Coloring-principle is weaker than the mineral-coloiing 
Acids, and does not form such solid and unalterable combinations ; 
neither does it resist Acid tests as well, but it withstands the action 
of Alkalies better. 

'Hie Coloring-matter or principle of the vegetable Dyestuflfe, pos- 
sesses one general and definite character ; bixt there are modifica- 
tions of it which divide it into three principal branches ; producii^, 
by a cause unknown, three differmt species of colors or effects, viz : 
the Yellow, Red, and Blue. 

I have shown elsewhere tbat those vegetable Dyeslu£b which 
produce Yellow, are natives of all the climates ; at least bma the 
Tropics to as far towards ^^tber pole as the belt of herbaoeoiu ve- 
getation extends — ^that Yellow is afforded by a greats number of 
plants than such as give Bed or Blue ColorE&g^matto ; and diat it 
is of less permanent character than either of these colors— 4lMkt sxxsh 
plants as fomish the Bed species of Coloring-matter are produc- 
tions of the ten^iate iregions, chiefly-Kxmntries extending itsto 
high northern latittzdes not producing any of than ; a&d dat ^t^ 
first circle of their specimens commences within the torrid zone — 
thaft plants fomishing this species of Coloring*matter, are not so 
abundant or widely distributed ; but ihey afford a Ooloring-princi- 
pie that gives a i&ster color than such as produce Yellow — that 
Blue is entirely the gift of the equatorial regions, and is never sue* 
cessfully cultivated much beyond their limits; and that th^« is 
only one plant that Bupplies us with a positive and peimanent Blue 
— the Anil, or Indigo plant 

From the circumstance of certain localities producing the diAr* 
ent species of color or Coloring-principle, may I not draw the infer- 
ence, that the different degrees of condensation or absorption of the 
solar influence by the Coloring-principle placed in vegetables, de- 
termines its Yellow, Bed, or Blue effects ? 

jn other words, it shows that Yellow requires least exposure to 
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^he sun's action to produce it, and Blue the most ; and that the ef- 
fect which we call Color, is the result, of the abstraction of the ce- 
lestial hues from the solar beam by the affinity of the Coloring-prin- 
ciple for it, and on this latter impregnated principle coming in con- 
tact with metallic oxydes, these hues are immediately developed, 
and exhibited to the human eye, as fiom a prism ; imd that all 
colore, whether artificial or natural^^ whether of flowers, of birds, 
or beasts, of minerals, or such as man artificially compounds for 
his own gratification-^— ev^y Colbr, on whatever seen, has original- 
ly been a sun-beam in the heavens; and the impregnation of the 
Coloring-principle with a ray of this imponderable entity, and be- 
ing by it transferred to an oxyde, which then reflects it upon the 
eye, constitutes the whole Philosophy of Colors. 

^erefoire, the Dyer, while engaged in the operations of his glo- 
rious profession, is performing no less an act than transfusing celes* 
iiad tints thtough terrestarial &bric8 — he is imbuing material sub- 
sCaiioe with fhe immateriality of ligfat^he is endowing inert and 
lifeiess matter with the vitaMty of coloring, and mAxsin^ ^fmt and 
energy into that which is dead and powerless{->— he is a i30-worker 
with l^e Eternal; almost breathing the brealii of life into the 
troi^manship of his fellb^^men, ^ying : Go to: run and be glo- 
i^ified. 

^yond all ; behind this sereien of Iighit and splendor, e^dsts the 
unapproachable Cause <tf Oolor--^the imniediate Power of God^— the 

Having traced these eflfects through tfcfeir various channels back 
to that Source fkmi whtoce they, and all oth«ir effects proceed, and 
to which they finally return again; up to that first and incompre* 
h^Qsible CatEse of all things — that Vitality of all Existence — ^tbat 
Energy of all power-^^the only EeaKty^— the Self-Existent, Un* 
known, and wonder-working Deity'^et us paude and contemplate, 
ete we resume the fuither study of this department of flis handi- 
work. 



292 



ON THE CONSTITUTION, AFFINITIES, OR PROPERTIES 

OF COLOR. 

I HAVE shown that the cause of the Dye-Stuffs giving a Color 
with metallic or earthy salts, is owing to a peculiar principle which 
they contain, that is, a crystalized body, when pure, having a 
greater affinity for metals and earths than it has for any other sub- 
stance, precipitating them when held in solution by either Acids 
or Alkalies, and producing compounds or Lakes of but slight solu- 
bility, which have a natural tendency to enter into combination 
with animal fibre, effecting a triple union of Coloring-principle, 
metallic oxyde and animal matter, the force of whose combined 
attractions, water or other common agents are not capable of sepa- 
rating. 

To this precipitate or Lake, we give the appellation of Color ; 
and the knowledge of making it, with the subsequent process of 
combining it with wool or manu&ctured fabrics, we designate as 
the Art of Dyeing or Coloring. 

A Color, then, in the abstract, consists of two parts, principles, 
or substances only ; and the forming of this compound of the best 
quality, and fixing it in the most permanent manner upon a fabric, 
with a knowledge of those Chemical Laws upon which these ef^ts 
are founded, constitutes the skUl of the Dyer. 

Therefore, a Color is a Chymical Compound or Colored Salt; 
and Coloring or Dyeing, is a Chymical art 

It is this Compound whose constitution I i^n now going to con* 
sider. 

On mixing together two clear solutions, one of Coloring^matter 
and the other of a metallic or earthy salt; the substances that are 
held in solution pass immediately from the. liquid to the solid 
strfte ; in some cases this change is sudden and instantaneous, and 
the solid result fitlls rapidly to the bottom of the vessel as an inso- 
luble powder, whose particles are finely comminuted ; in other in- 
stances, the mixed liquors gradually assume opaqueness ; by*and- 
by a separation is perceived, and a broken and curd-like matter 
slowly subsides to the bottom, and lies in a loose, fiocky state, 
which the least agitation causes to rise into thesupematent liquor; 
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it is slightly soluble : this passage from liquidity to solidity is the 
first eflfect perceived on the formation of color. 

The first of these transitions being perfectly insoluble, the aggre- 
gate possesses not the slightest tendency to unite with animal or 
vegetable fibre; consequently an insoluble color can never be 
chymically combined with any animal or vegetable matter at a sin- 
gle operation in Dyeing, or applied as a topical color in Calico- 
printing ; and if it should be attempted, the result would be a mere 
mechanical adhesion of the particles of color to the article to be 
colored, which the slightest friction or simple washing in water 
would easily remove ; this shows that Dyeing is not a mechanical 
fixation of colors, but a Chymical combination of it with the sub- 
stance that is colored. 

But as the component parts of this insoluble color, have each, 
when separate, a strong inclination to combine with animal and 
vegetable tissues, and also with each other, the triple union, (or the 
process of Dyeing) is effected, ^by first impregnating the fabric with 
the oxyde, and then passing it through a solution of the Coloring- 
matter. 

The perfectly insoluble colors are chiefly mineral, and their spe- 
cific gravities are noiuch greater than such as are partially soluble, 
or whose color proceeds from vegetable Dyestuflfe. 

The character of insolubility gives to a color the power of resist- 
ing decomposition, by light, and the action of the atmosphere ; the 
mineral colors (acid) possessing this quality in a more eminent de- 
gree than such as are derived from vegetables. 

The most insoluble colors are therefore the most durable, and 
those which are extremely soluble are the most fugitive, and I be- 
lieve there is no instance where a very soluble or liquid color is a 
permanent one. 

As a proof of the correctness of Uiis position, the Sulphate of 
Indigo, which is soluble to an unlimited degree, is remarkably fu- 
gitive ; while the insoluble Indigo from which it was made, is the 
most durable color afforded by the vegetable world ;— other ex- 
amples of this kind are numerous. 

I will now return from this digression, to the second or partially 
soluble kind of Color, of which nature are almost all those colors 
employed by Woolen Dyers; the vegetable Dyestuflb not forming 
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abfiolutely insoluble GompouBds with the metals And earthfii ex- 
cepting in the case oi Indigo, and perhaps one or two naore in- 
stances. 

This kind of color is that which forms the Topical colors, or col- 
ors of application of the Calico and Woolen Printer ; or such a3 
(all the materials of the color being mixed together,) are then im- 
plied at once by the Block, and afterwards fixed by steaming, are 
denominated steam colors. 

Liquid colors are also applied in this manner. 

The slight degree of solubility in a color of this sort is the cause 
of its direct union with animal or vegetable fibres ; becaijse the 
whole force of the respective affinities of the substances that com- 
pose the color, not having been required to produce insolubility, 
there still remains in each of the constituents, a power of combming 
with a third substance, or the article to be colore^. 

Whereas, in an insoluble color, the whole force of the two affini- 
ties having been expended upon each other in order to produce in- 
solubility, there exists no attraction in this compound, for the &Ah 
ric to which it should be applied ; hence the impossibility of com- 
bining such a color with animal or vegetable tissues. 

Therefore, such colors as are the most insoluble are those whose 
constituents are drawn together by an attraction so powerfol, as to 
neutiralize the affinities which have produced it ; and where the 
metal in the compound exists in a highly oxydized state, and the 
coloring principle, in conjunction with it^ exhibits the the charac- 
ter of an acid. 

And as these properties of the insoluble color, have all to be trans- 
ferred to the partly soluble one, before it can possess the utmost 
degree of permanence of which it is susceptible, the addition of 
a third substance, capable of communicating these qualities to it, 
becomes absolutely necessary in the composition of colors for wool 
or woolen goods. 

It will be seen that the substance to be employed for this pur- 
pose must have the power of combining with both the color and 
the matter that is to be colored ; as well as a strong inclination to 
form a solid combination with them. 

These affinities, and tiliis tendency, .is possessed by the Super- 
Tartrate of Potash in an eminent degree, besides the additional ad- 
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vaotges of minutely diyiding the particles of color and softening 
the action of the mordant upon the animal fibre. 

Practice and experience had long ago taught woolen Dyers the 
advantages of employing this salt as a useful auitiliary in the compo- 
sition of coloring liquors, without any knowledge of the theory by 
which these advantages could be accounted for. 

This accounts for the great xxae made of Super-Tartrate of Potash 
(or Cream of Tartar) in such colors as are applied at one operation 
in woolen dyeing. 

Super-Oxalate of Potash, produces nearly the same effects. 

Super-Sulphate of Potash, similar but more feeble results. 

Tartaric, Citric and OxaUc, and all other crystalizable acids, 
modify the diade and render the color more insoluble, but having 
great acid powers they quickly re-dissolve their original precipi- 
tates^ so they are not so well adapted for this purpose as their 
super salts; which having less solubility than the uneombined 
acids, increase the permanence of the color in proportion to their 
degree of insolubility and dispositi(m to preserve a solid combina- 
tion. 

Hence the Salts^ withexcess of acid, are better qualified to form 
ingredients in the m<»rdant of a Color than their respective acids, 
when in a free and more soluble state. And out of the whole 
number, the^uper-Tartrate of Potash (or Cream of Tartar,) now 
used by Woolen Dyers, is the best adapted to answer the desired 
end. 

This Salt is used, in small quantity, by Silk Dyers, for the same 
purpose, but in Cotton-dyeing and CaUco-printing, no advantage- 
ous use can be made of it fortius purpose; for as it unites with 
color, but has no affinity to combine with vegetable fibre, it pre- 
vents the fixation of the Color upon the fiibric. 

And this resistance by the Add to the application of Color to 
vegetable fibre, is the reason why the proper Scarlet Color of the 
Woolen Dyer cannot be fixed upon Cotton or Linen goods in Cot- 
ton-dyeing or Calico-printing ; because the excessive acid constitu- 
tion of this Color prevents the complete saturation of the fabric 
with it 

On similar ground rests the employment c^ the crystalized 
Acids, which resist or discharge, in Calico-printing ; fix)m which 
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it would appear, that if we could obtain a substance possessing 
strong acid powers, and that had a greater affinity for metallic 
oxydes, or the bases of Color, than the Coloring-principle has, 
(with little or no ^sposition to unite with vegetable fibre,) we 
should then be in possession of a universal resistant, which would 
prevent the application of any, or every Color to spaces which the 
Calico-printer wishes to preserve white. 

The brilliancy of Color depends upon the purity of its compo- 
nent substances, and its intensity upon the multiplicity of particlea 
in a given volume of it ; or when the mass of precipitate is minute- 
ly subdivided into a vast number of smaller portions of Color ; or, 
in other words, upon the quantity of points from which the colored 
ray is projected upon the eye. 

This divisibility of Color, or the attenuation of its substance, i» 
as infinite as ponderable matter is susceptible of, and is only limit- 
ed by the materiality of its composition. 

In the act of Dyeing, Super-Tartrate of Potash promotes this 
subdivision of the particles of Color, and the violence of ebullition 
greatly accelerates their comminution ; as also the high tempera- 
ture of steam, in the process of fixing colors by that agent 

On this process of multiplication taking place, the relative bulk 
and weight of the Color undergo a change ; its volume becomes less 
and its specific gravity is increased. Therefore, those Colors whose 
specific gravities are the greatest, are those whose particles are the 
most infinite, and in consequence of this, possess the greatest inten- 
sity or vivacity; they are also the most insoluble, and of course the 
most permanent ; they are those into whose composition an acid 
enters^ either as the Coloring-principle, or as a modifier of the Col- 
or. They are the mineral Colors, or other Colors that have been 
made to approach to the nature of mineral Colors, by the addition 
of Acid Salt, which has greatly multiplied their particles, and pro- 
duced the solid form, or insoluble state in them. 

The affinities of Color (or its component parts) for such fabrics as 
it is customary to Dye, are greatest for animal substances; next, 
for vegeto-animal ; and least, for vegetable matters ; — or, in order, 
Wool, Silk and Cotton ; or substances analogous to them, as hair, 
spider's and caterpillar's web, linen, &c. 
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In oonsequeuoe of these specific degrees of attraction existing be- 
tween Color and the several objects to be colored, there is found 
to be a diflference in the ease with which they can be imbued with 
color, in proportion to the power of their respective affinities ; and 
on this inequality in the attractive forces, originates the necessity 
of employing different methods and processes for combining the 
same color with Wool, Silk, or Cotton, in the operations of Dyeing. 

From these observations, I arrive at the following deductions : 

1. That when a Coloring-principle and a metallic or earthy Salt 
are mixed together in solution, a precipitate, more or less insoluble, 
is the result This is color. 

2. This color, or precipitate, is composed of the Coloring-princi- 
ple and the metallic oxyde or earthy Salt employed, with (in some 
cases) a slight portion of the acid which served as the solvent of 
the metal or earth. A great excess of acid, or of Coloring-princi- 
ple, will re-dissolve a part, and sometimes all, of the precipitate 
first formed. 

8. The mixed liquor, after this precipitation of the color, con- 
tains the acid of the Salt employed, and (in some cases) retains a 
small quantity of the Coloring-principle with it ; but when the 
Coloring-principle is in union with an alkali, (as in Prussiate of 
Potash, for instance,) in this case, the supernatent liquor contains 
an alkaline Salt, composed of the acid of the metallic or earthy Salt 
and the Alkali that was in conjunction with the Coloring-principle. 
Here double decomposition has been effected, and the liquor is col- 
orless. 

4u Color may be considered, in relation to Dyeing, as of three 
kinds : the Insoluble, the Partly-Soluble, and the Very-Soluble, or 
Liquid. 

* 
5. The Insoluble will only unite to a fiibriQ by virtue of the 

affinities which its component parts have, when separate, for the 

fabric and for each other. It is the most permanent kind of Color. 

88 
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6. The Partly-Soluble mo];e readily enters into oombination wkn 
the subjects of Dyeing, in the aggregate state ; its sparing solubili- 
ty aiding it to fix itself on the substance to be Dyed It is leas 
permanent than the ins6luble kind. 

7. The Liquid Color may be considered as only a modifioalion 
of the other kinds, rendered more soluble by the agency of an alka- 
line or acid menstruum, which, in acting as a medium of solubility, 
exercises so great an action upon it as frequently to change its na* 
ture and destroy its durability. It very easily fixes itself upon a 
fitbric, and is very fugitive. 

8. Color has a natural tendency to combine with animal and 
vegetable fibre ; either in its aggr^ate state, or by its componixat 
parts separately, being capaUe of uniting with them ; and the ei^ 
feet produced by these affinities is termed DyeiQg. 

9. The Affinities of CoIch; or its separate constkueats, Ibramiqalt 
vegetable, or vegeto-animal objects to be colored, are the greater 
for Wool ; next, Silk and Furs ; then, Cotton and Linen. Wool- 
^1 and Linen are stationed at the extrenokes of the scale ; and Silk, 
which is partiy vegetable and partly animal-matter, oecupies a me« 
dium situation between the two. Therefore, by combinipg tiie 
methods, &c., for coloring Wool and Linen, and taking the TTMon 
result as the determinate manner of Dyeing vegeto-animal matters 
in general, it ought to give us those processeS| &a, which will an- 
swer best for Silk. Experiment confirms this observation. 

10. The brilliancy, brightness, or beauty of Color, depends upon 
the purity of its component substancea 

11. The intensity, or vivacity of Color, consists in the fineness 
and number of the particles or points projecting the Color; or up- 
on the quantities of surfaces reflecting the light 

12. The permanence of Color, is in proportion to its approxima- 
tion to the solid state ; or its disposition to form an insoluble com- 
pound. 
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The insoluble Colors are perfectly fest; the partly-soluble ones, 
moderately so ; the Colors which dissolve to an unlimited extent 
are very fugitive. But the quality of permanence can be increased 
in a Color possessing little solubility, by the addition of a definite 
quantity of Super-Tartrate of Potash. 

I here suspend the further discussion of any other circumstances 
or £Eicts relating to the cause or constitution of Color, though num- 
berless £»pects in which it presents itself fbr consideration, cotild be 
brought forward ; and although every scientific Dyer and Calico- 
printer must perceive (by a carefiil examination of this article) that 
not a tytlie has been said of what the subject admits of ; yet I 
know of no phenomena presented by color (or substances used as 
pigments and dyes) that cannot be accounted for upon the princi- 
ples here laid down. 

But b^re we dismiss this subject altogether, it will be proper to 
notiee a few materials, which from the peculiarities of thieir consti- 
tution, and apparent disagreement with this general description, 
43eem to require a separate consideration. 

One of these is Indigo, which is a vegetable Color, and not a 
Oolormg-principle ; anoth^ is Cochineal, which is an insect, with 
whose substance is ineorpomted a coloring-principle, which it has 
Ibeen oommon to consider as an asnmal, and not a vegetable color- 
ing'principle. 

Indigo is an insoluble Color ; (in its natural state and under com- 
moOL eiircumstances,) it is the most permanent of vegetable colors, 
l)eing absolutely unalterable in the atmosphere, or by common 
agents. The pure Color crystalizes by sublimation, and forma 
about one^tenth part of the substance of the Indigo of commerce. 
It is not oombinable in the humid way, in its natural stote, with 
anything exceptmg ecmcentrated Sulphuric Acid, which acts with 
audi energy upon it^ as to convert it into some other substance; 
fi>r it no longer remains Indigo, as is proved by its refusing to ex- 
hibit the same phenomena in any kind of Blue Yat^ or by any 
method employed for its deoxydation and subsequent solution in 
alkaline menstrua ; and this, after it has been entirely fireed from 
thff Sulphuric Acid, by treating it with the fixed AlksJies of Lime. 

That Sulphuric Acid completely changes the nature of Indigo is 
also shown by Dyeing with the Sulphate of Indigo, which gives one 
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of the most fugitiye of dyes, when applied to Woolea gooda^ al* 
though the. Indigo from which it was made, is the most unchaage* 
able of colors 

The peculiar constitutioii of Indigo occasions the necessity of a 
different mode of applying this substance to fftbrics, than is nsoally 
had recourse to, for combining other colors with articles that are 
to be colored. 

For, as it is an insoluble Color, which Nature has made ready 
to our hands, whose Coloring*principle and base (if such there be) 
we are totally unacquainted with; consequently cannot apply 
them, separately, as is done* by the components of other insoluble 
Colors : we are, therefore, under the necessity of operating upon 
it as a whohy and combining it directly, at a single operation, ¥rith 
the subject to be Dyed. 

As it is absolutely insoluble in water ; and as it must be dis- 
solved in that fluid before it can be applied in Dyeing, we have to 
ascertain in what state and by what means we can effect that ob- 
ject. 

Chymical examination discovers that Indigo is susceptible of 
different degrees of oxydation, but its prevailing disposition is 
to acquire or retain that particular quantity of Oxygen which 
maintains it a Blue Color; and that like metals, it combines 
in definite proportions with Oxygen, and takes it from, or parts 
with it to different substances, and under different circumstances, 
according as the law of Elective Affinity determines ; but its pre- 
vailing disposition is to acquire, or retain, that particular quantity 
of Oxygen which maintains it a Blue Color. 

I have said that in its most constant state of oxydation, viz., 
in its natural state, it is insoluble by any means, excepting concen- 
trated Sulphuric Acid; but the action of this Acid disqualifying it 
for use as a permanent dye, we are obliged to look for some other 
mode of existence in which it will combine with another kind of 
solvent that shall have it in possession of those qualities upon 
which its chief excellence depends. 

This desideratum is found in a lower state of oxydation than the- 
natural one, and in the employment of an Alkaline, instead of an 
Acid medium of solubility. 

When Indigo and any metallic salt or sulphuret (possessing a 
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greater affinity for oxygen than Indigo does) are mixed together 
in water, a change in the state of the respective sabstances takes 
place ; the Indigo passes from a Blue to a doll Green or Olive ool* 
or; this effect has been produced by the abstraction of that por- 
tion of oxygen which constituted the Indigo, a Blue color : and 
the metallio salt or sulphuret has become oxydized to a maximum. 

If an alkali, or quick lime, be now added to the mixture, fresh 
appearances are observed ; the Indigo rises and dissolves in the 
alkaline solution, and the whole exhibits the characters that dis^ 
tinguish a Blue Vat 

The substance employed in this case, are such as are used in 
Vats for Dyeing vegetable substances : and the operation is gener« 
ally performed cold. 

But animal substances requiring heat to effect their complete 
union with color, Vats of another description and of different ma- 
terials are necessary in the Dyeing of wool or silk ; vegetable, in- 
SEtead of mineral substance a,re employed as the deoxydizing mat- 
ters ; and the active force of the fermentation of these, effects the 
deoxydation of the Indigo more completely than the quiescent 
affinity of the metallic salts or sulphurets are capable of doing« 
. The vegetable substances most commonly used as a ferment in 
hot Vats, are Madder and Bran (for the Ash-vat,) and Woad, (or 
vegetables similarly treated,) with a small quantity of Madder and 
Bran, (for the Woad-vat ;) but whatever vegetable substance may 
have been employed, the principle of their action is much the same 
in all cases ; only differing in power according to the quantity of 
fermenting force possessed by the particular materials employed. 

When fermentable vegetable matter and Indigo are put into wa- 
ter, heated to about 170 degrees, in a little while fermentation 
commences, and generally in the course of twelve or fourteen hours 
the color of the liquor has changed from a Blue to a dull Green or 
Olive. 

In the technical phraseology of the Dye-house, the Vat has 
sprung. 

This appearance indicates the loss of that portion of oxygen 
which maintained the Indigo a Blue-color, and this effect has been 
produced by the Carbon of the vegetable mass, (in a state of fer- 
mentation,) rapidly absorbing oxygen from the surrounding mat- 
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tenSi wluch comverts the Carbon into Carbonic aoid Gai^ whiob in 
thrown off from the Vat (at this stage of its progras^ in great 
abandanoe. 

At this jonctoie, if die Hydrate of Lime, or if an Alkali be ad- 
ded to the liquor, a sensible and marked dliange takes plaoe ; the 
ook>r <tf the liquor beoomes a Yellower (MiTe or Green, and Ammo- 
nia is i^precnble by the smelL 

The fermentation is again suffered to proceed^ and after a pvqp«r 
interval c^ time, (during which mote of the Indqp> luus been deoxy* 
dized,) a fresh portion of lame or Potash is given to it, wh^i the 
liquor beoomes still Yellower or a livelier Gieen ; and tins addi- 
tion of alkali at intervals, is persevered in, until liie whole of the 
Indigo has been deoxydised and successively tah^n into solution 
through the medium of the alkaline solvent 

Thus, whatever means we may employ for dissolving Indigov 
with the view of apptfing it as a permanent Dye, they must all be 
baaed upon the abstraction of a porti(m of its oxygen, and its aoltt* 
bOity while in that state, in an alkaline Lixivium. 

Whemever any &bric is immersed in an alkaline solution of de- 
oxydiiidd Indigo, or in jdainer tei^mB, is exposed to the action of a 
Blue Yat, the article emetges from it of the same color as the solu- 
tion ; but as the ptevailing tendency of Indigo is to acquire that 
particular quantity of oxygen which constitutes it a Blue, it imme- 
diately seizes that gas from contacting objects, or absorbs it greedi- 
ly from the atmosphere ; on which re-absorption of oxygen it le- 
tumis to its natural state, unaltered in any of its properties as an 
insoluble and unchangeable color. 

I have but a few observations to make on the constitution of In- 
digo as a color ; and those must be considered as merely conjector- 
al ; but I cannot avoid being of the opinion, that it follows in the 
nature of its construction^ the same general law of colorsi which 
determines their constituents to be a metallic or earthy base in 
union with another substance, which I have termed the coloring- 
principle ; and I shall continue to believe it to be composed of a 
solid mineral radical, and some other color-giving substance, until 
it is clearly proved that it constitutes the exception to this general 
rule. 

The same means (the Galvanic battery) that has determined the 
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9»etalUo QuAQre of the eftxihs and alkalies, Vduld be moat likely U> 
settle tbis |KWEit 

I will now state my reasons for supposing the ocmstitntion of lu^ 
d^ to be aimiliyr to that <^ otib^ oelpra 

Tbikt it has a solid and mioeml base, I ip£^r from its disserving 
in nlki^ (whffli dei»iTed of n portion of Oxygen,) without the dia- 
engagement o( any gms whatever — by its re-abs(»ption c£ Oxygen, 
likeaa iMiy inetsl or earth wiU do, whose na^Uiral state is that of an 
oxyde, nn4^ OQinn^onoirouiqatanQ^; wd by its comportment with 
Sulphuric Ad^ with which it forms a perfect Sulidiate» possessing 
unlimited solubility in pure water, f^ the properties of this oo]^« 
pound differing from those of either of its component parts. 

That it oontains somethii^ rise besides this solid base, I infc^ 
from tbe disengagement of Ammonia during the dastmodv'^ distfl- 
ktioH of Lftdigp, and idso frojm theai«iie elastio alkali bemg evolved 
by its spontaneous fermentatioii when mixed into a pasty mass widi 
water. This evdution of AInmonia, I view as the liberation of one 
of the constituents of its Goloiing-prindple* 

These, then, are my conjectui^ for considering tiie pure Indigo 
Oder as being eoinposed of an unknown oxyde, united with a 
color-giving substance, of which Ammonia or its elements make a 
park 

Or, (supposing my conjectures to be erroneous,) shall we consider 
Indigo, in a deoxydized state, as a similar substance to Chromic 
Oxyde ? and is Oxygen, in this instance, the Oolor-gi ving prin- 
ciple? 

Or, again ; if we consider the analysis of Indigo, by Dr. Ure, 
(1 atom of Azote^ 2 Oxygen, 4 Hydrogen, 16 Carbon,) as revealing 
its true and ultimate constitution, then it follows that Carbon, in 
some states, and under some circumstances, is soluble in alkaline 
solutions ; and that, by a union of its component dements. Indigo 
can'^be directly manufactured by man. 

OM^ineal — ^I have but a few observations to make respecting 
this Dyestuff ; yet the little I may say, I conclude, applies with 
nearly equal force, to Kermes and Lac. 

The proper Scarlet Color can be produced by no other known 
means than a mixture of one or other of these animal substances, 
and a solution of Tin ; and by none of these of so brilliant a tint 
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with CochineaL On this account, it becomes necessary to examine 
a little, into the nature of that Coloring-principle which ptxKluees 
such splendid effects. 

I said, in the former part of this article, that the Goloring-prind- 
pie of Cochineal was (when pure) a ciystaline body, like the Color- 
ing-principle of other Dyestuffi ; from this it will appear, that it is 
not the insect (Coccas Nucefera) or the animal matter of which it is 
composed, that gives, with solution of Tin, the regal color of Scar-, 
let ; but' that this gorgeous splendor is due entirely to a small 
crystaline body, which is only contained among the insect mass, 
and is a substance foreign to the nature of animal matter. 

The crystalized (or pure) coloring-matter of Cochineal, ailbrds no 
Ammonia or animal products by its destructive distillation ; its 
principles are strictly vegetable ; therefore the Scarlet Color is, in 
its ultimate constitution, a compound of a vegetable, and not an 
animal coloring-principle, with the Oxyde of Tin. 

And may not this &ct lead us to the supposition that the red 
juices of the Nopal plant contain this brilliant coloring-matter, in a 
very attenuated state, and that the Cochineal insect has only been 
a Living Apparatus which the Invisible and Mysterious Chymist 
has made use of, for extracting and condensing it 7 

But, it may be said, how comes it that one of the intimate mate- 
rials of vegetables should be found incorporated in the substance 
of an animal ? I cannot tell : neither can you or I tell how it hap- 
pens that farinaceous matter should be deposited within the husk 
of a grain of wheat ; or why it produces the effect of sustaining the 
life of man ; the process whereby these things are so, is as myste- 
rious to me as is my own existence; a Dyer cannot tell, neither 
can a philosopher; the why and the how are known only to Him, 
^* whose ways are past finding out," and of whose wisdom and pow- 
er the deposition of this coloring-principle, in the body of a small 
insect, is an inscrutable and incomprehensible effect 

K I be right in my conjectures respecting the vegetable origin of 
the coloring-matter of Cochineal, then can we produce the splendid 
color of Scarlet at an infinitely cheaper rate than we do at present, 
and without being at the trouble and expense of rearing, tending 
and collecting the Cochineal Insect, or employing it at all in the 
process of Dyeing. 
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There has not, to my knowledge, ever been any experiments 
made upon the Opantia or Nopal plant, or upon the red juiees it 
contains, with a view of ascertaining whether or not^ a scarlet could 
be obtained from them directly, instead of employing for that pur- 
pose, the expensive Insect which has been nourished and brought 
to perfection on that plant, with whose pure coloring-principle the 
whole body of the animal seems to be imbued. 

1 would therefore suggest, as a step highly creditable to the go- 
vernment of any country, or one which would be lucrative to any 
private company or individual, to send some well experienced and 
scientific Dyer, out to' the West Indies, to Florida, Mexico, or the 
countries bordering on the Mexican Gulf, to make the necessary 
experiments upon the fresh plant or its juices, with a view of em- 
ploying either the whole plant, its solid Extract, or its Crystalized 
coloring-principle, in the process of Scarlet Dyeing as a cheap sub- 
stitute for Cochineal. 

Other valuable discoveries connected with the arts of Dyeing and 
Calico-printing, might possibly result from a Dyer's examination 
(on the spot) of the coloring properties of the vegetable produc- 
tions of the Tropics. 

It is possible that there are other plants in different countries, 
besides the Opuntia or Nopal, that afford this beautiful Bed Dye; 
for I remember reading more than thirty-five years ago, in ** Hawks- 
worth's Cook's Voyages," a description of the arts practised by the 
Friendly and Society Islanders, wherein the narrator has very 
nearly these remarkable words : " The Natives prepare from a 
plant, a color so beautiful and which they apply to their garments, 
that Mr. Banks' Natural History Painter could only imitate it by 
mixing Carmine and Vermillion together. 

Now this mixture of Carmine and Vermillion indicates a color 
of the most superb description, and far outvieing anything that we 
can produce from Cochineal ; because our Scarlet Color is merely 
a Carmine Lake, and is not equal in beauty to a mixture of that 
Lake with VermiUion, or the Red Sulphuret of Mercury. 

It will also be remembered that the above color was extracted 
or prepared from a Plant, and not an Ins^t 
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mTRODUOnON. 

The following Treatise on the Dyestuff^and Mordants of Colors 
may be considered as a necessary Appendix or Supplement to the 
treatise entitled " The System and Science of Colors, or the Prin- 
ciple and Practice of Woolen Dyeing, Ac.," in fiict^ they are both 
embraced under the above Title, but are calculated either to go to- 
gether or in separate parts, to accommodate the wants of particu- 
lar individuals or professions. 

Notwithstanding that the principles of Woolen Dyeing are avow- 
edly the particular object of this Work, yet the Cotton and Silk 
Dyer, and also the Color-maker for Printed Goods, and even the 
Painter, or Dealers in Colors of any description, will find in this 
treatise a great amount of useful information relative to their re- 
spective branches of business, and to the Nature of Colors in. gen- 
eral. 



As this treatise may probably &11 into the hands of some per- 
sons endowed with the advantages of a liberal education, and who 
may be disposed to^riticize the style and diction of the author, I 
would respectfully observe to them, that it is not from the pen of a 
Scholar, but only from the hand of an uneducated Dyer, and is 
simply the plain description of subjects that have engaged the at- 
tention, and elicited the experience of the writer. 

On this account^ it is not to be criticised as ,the production of a 
learned Professor, but ought only to be viewed as the catch-time 
labors of an unlettered workman, indited from time to time for his 
own especial reference, and intended solely for the particular 
inspection of men of the same pursuits, studies and acquirements 
as himself 

And it must also be remembered that I had no written works to 
refer to, or any person to whom I could apply for the least assist- 
ance while composing it I have trod the " Wine Press all alone ;" 
therefore, whatever credit or censure may be attached to it, belongs 
to me and to rm only. Richard 6ib»on. 



MATERIA TINCTORIA : 

OR A BRIEF ACCOUNT OF SOME OF THE SUBSTANClJSf ^MPLpYKD 

FOR PRODUCING COLORS WHICH ARE APPHEP TO 

FABRXQS IN TEE 4JtT OF DTEING. 



ALPHABETICAL ORDER OF THB I^rK STUFFS^ 



Astringent-principle, 

Archil, 

Barwood, 

Barks, 

Bran, 

Camwood, 

Cochineal, 

Cudbeaor, 

Fu3tic, 

Heath, 

Hypernic Wood, 

Indigo, 

Lac Dye, 

Logwood, 

Madder, 

Madder Boots, 



Munjeet, 

Nicaragua W(^ 

Nut Galjs,^ 

Old Madder, 

Peachwood, 

Quercitron Bark, 

Bed Wood, 

Boots, 

Sanders, 

Shomac^ 

Sulphate of Indigo, 

Tannin, 

Valerian, 

Weld, 

Woad, 

Young Fostia 



I DIVIDE these matteiB into two kinds, or arrange ihem un^r 
two heads ; because a color, being composed of two parta-^tfae 
Bdse or Mordant, and the Oohring-principle, or that immediate ma- 
terial which gives a particular Color when united to the Mordant, 
seems to require that a distinction of this sort ahoold be mad^ whea 
treating of the materiald that enter into the composition of Colors^ 
in order to mark correctly which of the two constituents of Color 
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is afforded by any particular material employed in producing it • 
and also to enable the Student ot this art to ascertain with little 
trouble what particular ingredient affords the Coloring-principle, and 
which forms the Mordant or Base of the Color he may wish to ap- 
ply, or combine with a Fabric by the process of Dyeing. 

For this purpose I ^m^nge tfaetn in two Olasses; one, I term 
Dyestuffs^ being such Drugs as contain the Coloring-principle ; and 
the other, under the head of Chymical Compounds^ will embrace 
all those articles that constitute the Base or Mordant of the Color. 

Such materials as are, in thenusielyes really Colors^ and, of course, 
have the two constituents of Gohr already united in their composi- 
tion ; say Ind^, for example ; will be placed in a^babetieal or- 
der without ^lOgUBSk to tiie Olaas in wkich tbey inay be fcauad. 

I shall say no more i^poctiog any article liian what I tiank 
will be of use to the Dyer, or what I suppose it may be necessary 
£>r him to know. 



THE DYE STUFFS t 

OB SUCH MATTERS AS AFFORD THE COLORING-PRINCIPLE. 

A. 

Astringent, or Astringent PrindpU, — This is the same substaooe 
as Tannin, or that principle which, existing abundantly in Barks, 
gives the latter the property of Tanning Baw Hides into Leather. 

It is one of the immediate materials of Y^etables, and is found, 
in greater or less quantity, in almost all Barks ; the Husk or Bind 
of Walnuts, and other shelled fruit; and combined with Gallic ac- 
id, in Nutgalls ; also in Shumac, and a great variety of other Veg- 
etable matters; in Madder and other kinds of Vegetable DyestuiS, 
of which Catechu contains the most. 

On sucking with the mouth, any substance containing it, its pres- 
ence is ascertained by the sensation called astringency, or the effect 
of Puckering or constricting the vessels of the mouth and throat; 
of which effect eating the Choke-Cherry (of America) is a good il- 
lustration ; that wild Fruit contains abundance of it. 

But astringency of taste is produced by some substances that do 
not contain any Tannin or astringent-principle; such as Alum and 
some other Acids, &c. ; therefore, tasieia not always a certain Test 
of the presence of this principle. 

Tannin, or the Astringent Principle, does not Crystalyze, but 
forms by evaporation, or precipitation, a brown resinous looking 
substance which dissolves readily in water; this vitrious form 
serves to distinguish it from the true Coloring-principle, which is a 
Crystalizable body. 

Although this principle is abundant in several of the Dyestufi^, 
and has a strong affinity for Wool, Silk and Vegetable Fabrics, 
and also yields Dun Colored Precipitates with the Mordants or 
Base of Colors, yet it is not the principle which is the cause of Col- 
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or ; and its effects must not be confounded with those of the true 
Coloring-principle, with which it is found so frequently associated. 

It is true that the Astringent Principle, or Tannin^ may aid 
in filling up, or giving body to some Dark or non-prismatic Col- 
ors, by the quantity of Dun or Tawny matter which it communi- 
cates ; but where light and very bright Colors are required, it 
ought to be separated from the coloring- principle by means of Gel- 
atine or Albumen, for the Dun shade which it gives would be in- 
jurious to the beauty of any of the Prismatic Colors whose bril- 
liant hues are obtained only from a true Coloring-principle. 

The chief use of the astringent Dyestuffs, such as Nut Galls, 
Shumac, &c., in Woofen Dyeing, is for Drabs and Dark Colors, 
and it is used with the Mordant as a ground work in Dyeing 
Blacks. 

In Silk, but more especially in Cotton Dyeing, Astringent 
matters are more necessary and more extensively used than in col- 
oring Woolen Goods ; because the two former substances, not pos- 
sessing so powerful an affinity for colors on their constituents 
as wool does, it becomes requisite to impregnate them with some- 
thing that has a tendency to unite both with them and the color 
that is to be applied ; this property is inherent in the astringent 
Principle; hence, its usefulness in all cases where but a feeble at- 
traction exists between a color and the substance to be colored, for 
it serves as the Bond of a union, or the Medium of a combination 
that could scarcely have been effected without it. 



AECHIL. 

Archil. — ^This article comes to the Dyer in casks containing a vi- 
olet or crimson colored Liquor, and a large quantity of weed; 
this latter is the plant, or rather the moss, or Lichen from which 
the color of the Archil Liquor proceeds ; it grows upon rocks in 
the Islands to the west of Africa, and is similar in appearance to 
the Samphire of the English coast 

To prepare it for the use of the Dyer, the plant is bruised and 
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then thrown into a liquid containing stale Urine and Quick Lime, 
or a weak aqueous Ammonia is used for this purpose ; after stand- 
ing some days, both the plant and the liquor, now charged with col- 
or, are put into casks, and in this state the Dyer receives it ;' the 
older it becomes the better it is. 

It gives very blooming, but very fugitive colors ; consequently 
it is not much employed in Woolen Dyeing, and that only for par- 
ticular purposes, such as the rosing or heightening of colors, or to 
communicate a Bloom to Indigo Blue, which, however, soon pass- 
es ofl^ on which account it is not so much used now as formerly. 

In order to employ it in Woolen Dyeing, all that is necessary is 
to throw some of the Liquid or the Liquid jMid Weed together, in- 
to clear hot water, and proceed as usual ; it does not require much, 
boiling, as the color works on, even without a boil. 

Mordants are of no use with this substance, except as alter- 
ants of the shade; for none of the metallic or earthy salts increase 
its permanence in any perceptible degree. 

The principal consumption of it is in Silk Dyeing ; for produc- 
ing Lavenders, Lilacs, and such colors as range between a Pink 
and a Purple, or for altering the tone of some other more svistan- 
iial coloring matters. 
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B 

BARWOOD. 

Barwood. — ^This is a hard resinous wood, which grows in the 
Equatorial regions of Western Africa, and considered in relation 
to Dyeing, is of similar nature to Camwood and Sanders. 

The color it gives is of a Bluer cast than the las^named woods, 
and of a poorer and more feeble intensity ; the particles or molecules 
of its coloring matter being further apart, or being more widely 
separated from each other on the Dyed articles, than is the case in 
the color of Camwood or even Sanders. 

This wood yields a coloring matter that is permanent, either with 
or without Saddening or Mordant, and it is much employed in 
Woolen Dyeing ; more especially for the deep sombre colors ; it 
leaves the wool less harsh than either Camwood or Sanders. 

It is used altogether in the ground state, as the color could 
scarcely be extracted from it if used in the Chips, or enclosed in 
Bags ; it requires considerable boiling to bring into solution the 
whole of its coloring properties. These remarks apply with still 
greater force to Camwood and Sanders, which, being harder and 
more resinous woods, part with their respective Dyeing qualities 
with yet greater reluctance. 

Alcohol, Alkalies, and matters containing Tannin or the Astrin- 
gent Principle, such as Shumac, Nut Galls, &c., all aid or facili- 
tate the extraction of the color of these Dye woods ; but a very 
small quantity of any metallic or other salt dissolved in the water, 
is sufficient to prevent them from yielding up their properties to 
that fluid. 

This hint will suggest to the Dyer, the necessary precaution of 
freeing the kettle from any remains of a former Dyeinff before he 
fills it up with ftesh water for another operation. 



BARKS. 



Barks. — These substances were formerly much used in Dyeing, 
especially for the darker colors ; — as they all contain more or less 
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Tannin and other principles in common, which yield either wiUi 
or without Mordants, a Dun, Fawny hue, that possesses considera- 
ble permanence ; this may have been the reason for their exten- 
sive employment as a Otound or Boot to brighter, but what were 
considered as less durable, Dyestuflb. 

But as a decoction of Bark communicates much harshness to 
Woolen Fabrics, and the hue derived from it imparts a dead, lus- 
treless appearance to a color, and as more expedient methods, 
brighter colors, and greater softness in the handle of the goods are 
now looked for, more than formerly, the employment of such ar- 
ticles would not only be injurious to the texture of the goods, but 
the colors so produced possessing neither character or lustre, could 
never be sold ; and any person who should attempt coloring by 
such uncertain and wretched means, would manifest his ignorance 
and inexperience of the surer result and more brilliant effects 
of modem practice. 

Therefore, the use of Walnut, Alder, Maple, Butternut and 
Hemlock Barks, Walnut Peels, Husks, and all such cumbrous 
and unaccountable materials for producing a color that cannot b& 
named until finished, are now confined to custom clothiers and ta 
such fellows as profess to be colorers, who, without any prac- 
tical experience of the business, or the least knowledge of its 
principles, under the name of country Dyers, make awful exe- 
cution at those Manufacturing Establishments that are so unfortu- 
nate as to employ such impostors. 

None of the above articles contain the least particle of coloring- 
principle, and the combination of their extract, with mordants,, 
never affords a Compound possessing the character, or Worthy the 
name, of color. 

There are no barks that can be judiciously or advantageously 
employed as a producer of color, (in the woolen dyeing) with the 
exception of Quercitron or Black Oak Bark ; and that solely on 
account of the abundance and beauty of a true coloring-principle 
that it contains, independent of its other materials common to all 
Barks. 

Non-coloring Barks may possibly be of use in Cotton Dyeing, 
as a medium of attraction for such colors or mordants as have but 
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a feeble affinity for vegetable fibre; the dead hue and harsh feel 
given by it not being so perceptible on Cotton as on Woolen 
Oopds ; I do not say that it may not be of some little use, in small 
doses, in Silk Dyeing, for the same reasons ; or a decoction of 
these articles may be used, (for want of other means) in Blue Vats 
for woolen, to neutralize, or precipitate any excess of alkali or 
Lime that may be present ; but for any one to think of using 
them as coloring matters, is absurd and ridiculous in the extreme. 



BRAN. 



Bran, — ^This is too well known to need any description, further 
than to say, for the Dyer's use, it should not be fine, but coarse 
broad Wheat Bran. 

If hot water be poured upon Bran and then left to stand, it 
speedily acquires acidity, and the acid thus formed is the Carbon- 
ic: it is this speedy formation of Carbonic Acid that makes Bran 
so useful and necessary an ingredient in the Woad and Ash Vats, 
not only as an assistant of the other articles in deoxydizing the In- 
digo, but also as a re-establisher of the fermentation, when that has 
been suspended by excess of Lime or Potash ; the Carbonic Acid, 
precipitating the first, or neutralizing the last, when either are in 
too large quantity ; by which means the proper equilibrium of 
the Vat is restored and the fermentative matters again resume their 
functions, and the operation proceeds as before. 

Bran is also used, along with a little Alum, Sulphuric Acid, or 
a Solution of Tin, for clearing water of its impurities, previous to 
Dyeing brighter colors ; the manner of doing which is described 
elsewhere. 
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CAMWOOD. 

Oamwcod. — ^The Tree whose wood is known to us by the name 
of Camwoody grows in the countries contiguous to the Bight of 
B^nin, and is of a similar nature, in its chymical properties, to Bar- 
wood, abeady described. 

It is more abundant in coloring matter and produces a color 
more intense and of a more decided Bed than Barwood ; it is very 
extensively employed in Woolen Dyeing, the color it affords be- 
ing remarkably durable, either without Mordants or with them. 

The Sadden or Mordant of Solution of Tin, rouses or brightens 
up the shade, making it verge more towards a Scarlet or Aurora, 
than its natural color ; Bi-Sulphate of Copper gives a handsome 
looking Claret ; Proto-Sulphate of Iron, gives a Plum ; Nitrate, or 
Nitro-Muriate of per-oxyde of Iron, gives a Chocolate ; and Potash- 
Sulphate of Alumina (or Alum) produces a color between the 
shade given by solutions of Tin and that of the Bi-Sulphate of 
Copper ; none of the Salts of Lime seem to produce desirable re- 
sults upon it as a Mordant ; the Bi-Sulphate of Copper produces 
the best effects upon the color of this wood, and appears to be the 
most proper and effectual Mordant for it in most cases. 

Camwood gives out its color to water with some reluctance, but 
Astringents, Alcohol, and Alkalies cause it to dissolve readily in 
it ; even one ounce of Sub-Carbonate of Soda (added gradually) 
for every ten or fifteen pounds of Camwood, towards the end of 
the boiling, and previous to entering goods to be colored (or the 
wool;) will make a very sensible difference in the quantity of col- 
or obtained,, and the wool will work opener and better than if no 
Sub-Carbonate had been used. 

The coloring matter of Camwood conmiunicates a hsu»h and dis- 
agreeable feeling to the Wool or Cloth, and these colors never 
work quite so well, or feel so velvety as when less resinous Dye- 
stufib are used ; but this objectional quality is not so great in Cam- 
wood as in Sanders. 
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For use, this wood is finely ground, and in this state is thrown 
loosely into the ketUe, in which it requires considerable boiling 
before entering the material to be colored 



COCHINEAL. 

Chchineal — ^A valuable and highly prizeable Dyestuff, which was 
long mistaken for some kind of grain; hence, the color it produces 
with solotions of Tin, by way of eminence, was distinguished as 
Grain Scarlet, or Scarlet in Grain — a name which it retains in 
England to this day, as marking its superiority over Lac or any 
other kind of Red ; but it is now known by all Dyers to be an in- 
sect « 

It is a native of those parts ofSouth America, bordering on the 
Great Gulf of Mexico, of St Domingo, Jamaica, Cuba, ?ind sev- 
eral other West India Islands, of Florida, Georgia, South Caroli- 
na, Louisiana, Texas, and Mexico, — ^in all of which places it is 
found wild. 

It is cultivated in Mexico to a great extent — also, in some of the 
West India Islands ; but the Mexican Cochineal^is the best It is a 
short-lived creature, which is sustained upon the juices of the No- 
pal or Opuntia, and when it arrives at maturity, say at two months 
old, it is shaken from the plants on to cotton sheets, and then put 
into boiling water, or upon hot iron plates, which kills it and 
causes it to shrink and shrivel up in the shape it comes to us as 
an article of commerce. In this state, in a dry situation, it will 
keep unaltered, in its properties, for an indefinite length of time. 

I do not intend to assume the province of the Naturalist, by de- 
scribing its appearance, habits, or the method of rearing it, &c. ; 
for, in truth, I know but little about it, in these respects, otherwise 
than by hearsay reports ; so I shall confine myself, as a Dyer, to a 
few observations regarding the Cochineal of commerce, and its ap 
plication, in our business, as one of the most brilliant and valuable 
Dyc«. 

This article is presented to the purchaser in two kinds — ^the Sil- 
ver and the Black Cochineal ; the latter, as a general rule, is in- 
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ferred to be the most valuable ; but this is a nice distinetion, and 
only holds good when the two kinds present the same q>ecifie it- 
semblance ; for a bold, clear Silver, is preferable to a Black of op- 
posite appearance. 

In making choice of either of these kinds, you must observe that 
each grain exhibits a bright, free, clear, bold, large appearance; 
whether the whole mass be free from dust, or small abraded parts 
of the insect, or matters foreign to its nature ; and whether a quan- 
ty of it, poised in your hand (the most sensitive of all balances, in 
such cases,) has a certain weight, /eel, or specific gravity — which 
any person much accustomed to, can distinguish with the greatest 
nicety. 

Good Cochineal is known by the same features, in appearance, 
hefi, &c., that good wheat is known by, and a good judge of wheat 
would also be a good judge of Cochineal. . 

For use, Cochineal is ground-in mills of a similar construction 
to coffee-mills, and is then thrown loose into the kettle. 

Cochineal contains fifty per cent, of a pure crystalizable coloring- 
principle, which it very easily parts with to boiling water, forming 
a well saturated solution of a deep crimson or claret color ; it is, 
therefore, the richest in coloring-principle, of all the known Dye- 
stuffs. Its clear and filtered solution, mixed in parcels, with dif- 
ferent Mordants or Mineral Salts, &c., also in solution, present the 
following results : 

Proto-Sulphate of Iron, slowly forms a Plum-colored deposit. 

Nitrate, and Nitro-Muriate of Per-Oxyde of Iron, precipitate 
more speedily a Chocolate-colored Lake; the Nitro-Muriate the 
brightest, 

Bi-Sulphate of Copper, a red Purple deposit ; a portion of the 
color remains in solution. 

Nitrate of Copper, a brighter color of the same character as the 
preceding, and the liquor not so much colored. 

Nitrate of Mercury, a brown Chocolate sediment, and supema- 
tent liquor lilac-colored. 

Nitrate of Lead, a heavy Purple precipitate, and the liquor near- 
ly colorless. 

Nitrate and Sulphate of Zinc, pretty similar to the p^eceding^ 

Nitrate of Silver, dull, bluish Black precipitate. 
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Sulphate of Magnesia, no precipitate, and the color of the solu- 
tion unaffected. 

Nitrate of Lime, scanty precipitate, and the solution blued up to 
a Violet or deep Lilac. 

Oxalic Acid turns the solution to an Orange color, and a scanty 
precipitate falls of an Aurora color. 

Citric Acid, similar effects, only of a redder hue. 

Super-Tartrate of Pota0h brightens up the solution, causing it to 
assume a fine Scarlet color, and after some time a sligl^t precipitate 
faUs, of a light Bed. 

Super-Oxalate of Potash produces more decided effects of the 
same character as the preceding. 

Alum gives the liquor a fine Crimson appearance, and a moder- 
ate precipitate of the same color takes place, the liquor still retain- 
ing considerable coloring-matter, which a solution of Nitro-Muri- 
ate of Tin precipitates of a more decided Scarlet, leaving the 
residuary liquor of a pale Fawn color. 

The remainder of the Cochineal liquor being now taken, and 
some of the Nitro-M uriate of Tin poured in, an abundant precipi- 
tation takes place, which, when settled, becomes a fine Carmine col- 
or, and the decanted liquor has a bright, deep Fawn color. 

I forgot to state that all the alkalies cause the the Claret-colored 
liquor of Cochineal to pass to a deep Violet, with scarcely any, or 
very small precipitation ; and even several neutral alkaline Salts, 
such as Muriate of Soda, &c., have similar, but feebler effect. 

Other acids, not named above, act in a similar manner, with 
some variations, differing but little in their mean results from Ox- 
alic and Citric Acids. 

From these little experiments, we can perceive how the coloring- 
principle of Cochineal comports itself with the different Mordants, 
and the effects of Alkalies, Alkaline Salts, and Acids, as alterants 
of the shade given by any particular Mordant ; we may also glean 
some useful practical hints, that may serve to guide us in the op 
erations of Dyeing with this costly article, so as to produce the b^t 
effects, with the greatest economy of the material. 

From these observations, we gather — 

1st That Super-Tartrate of Potash is useful, by causing Cochi- 
neal to give out its coloring-principle more completely to water, 
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and that it tarns its natural color more towards Scarlet, and ihe 
larger the qnantily of Tartar, the more this latter color veers to- 
wards Aurora. 

2d« Therefore, a definite quantity of this acidulous Salt is ne- 
cessary in Dyeing Scarlet and its shades, not only to give the pe- 
culiar tone of Scarlet to the color, but also to create a greater quan- 
ty of it, by aiding the Cochineal to produce a more abundant pre- 
cipitate of Color than it otherwise would : but, again, the quantity 
of Super-Tartrate must not exceed a certain proportion, because 
the roseate hue of the Sc?,rlet is more jind more changed towards 
Aurora, the greater the excess of Tartar over the just proportion. 

8d. As our Scarlet color may be considered a compoimd of a 
pure Bed or Carmine, and a small proportion of Yellow, and al- 
though we could communicate the necessary Yellow shade to it 
by working the Cochineal towards the Aurora, by using an excess 
of Super-Tartrate of Potash ; yet we economize the consumption of 
that costly article, and obtain a more desirable color, by producing 
the Yellow part from a less expensive Dyestuff, such as Young 
Fustic, &c. 

4th. Super-Tartrate of Potash is also necessary in Dyeing any of 
the shades of Crimson, from Pink upwards ; but in a much less 
proportion than for the Scarlet hues, because all we want of it in 
this case is merely to spring the Cochineal, and still preserve^ as 
much as possible, the bright Crimson tint natural to it. The pro- 
portional quantity of Super-Tartrate to the Cochineal, in these two 
cases, is about, for the Scarlet — 5 Super-Tartrate to 5 Cochineal ; 
and for the Crimson — 8 Super-Tartrate to 5 Cochineal, (those parts 
by weight) 

6th. That solutions of Tin are the only proper Mordant or base 
for the Scarlet shades, of which solutions, the Nitro-Muriate is the 
best ; and that Alum, with an equal weight of a well saturated so- 
lution of Nitro-Muriate of Tin, is the best Mordant for Crimson 
shades. 

6th. That none of the other metallic Salts used as Mordants^ 
with Cochineal, produce any better colors than can be obtained 
from less expensive materials ; so they are no advantage in the ap- 
plication of Cochineal as a Dye. 
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7th. And that all Alkalies, Alkaline Earths, and even some 
neutraT Alkaline Salts, blue up the Cochineal colors, making the 
Scarlet appproach the Crimson, and the Crimson pass to the Pur- 
ple shade. The brilliant colors given by this substance are re- 
markably sensitive to Alkaline proximity ; for they will indicate 
by their change of shade, so small a quantity of Alkaline presence 
as almost to warrant their employment as tests of alkalinity. These 
alterants are, therefore, employed for the Heightening, Bosing, or 
Blueing of Pinks, Boses, Crimsons, &c., for which purpose Ammo- 
nia is generaUy used, as producing the brightest and most desira- 
ble effects. 

8th. That all Acids, and even Acidulous Salts, cause the colors 
&om Cochineal to pass irom the Crimson to the Aurora or Orange 
hue, in proportion to the quantity of real acid strength acting upon 
them ; or in proportion to the power of the particular acid to com- 
municate to, or abstract Oxygen from, the Cochineal color. 

The Oxalic, Nitric and Muriatic Acids in excess, change the col- 
or of Scarlet to a deep Yellow, which can never be restored to 
Scarlet again, by any known means : notwithstanding this, the 
Cochineal Color bears a great acid power before it is much injured. 

According to M. M. Pelletier and Caventou, the products of 
Cochineal are — 

1. Carminium (the pure coloring-principle.) 

2. A peculiar animal matter. 

8. A fat matter, containing stearine, elaine and odorant prin- 
ciple. 

4. Salts, Phosphate of Lime, Carbonate of Lime, Muriate of Pot- 
ash, Phosphate of Potash, Potash united to an organic Acid. 

" Dr. John, of Berlin, calls the red coloring matter Cochinilin. 
He says the insect consists of— Cochineal, 50 ; Jelly, 10.5 ; wavy 
Fat, 10 ; Gelatinous mucus, 14 ; Shining matter, 14 ; Salts, 1.5,' in 
every 100 parts " — A. Urk. 

Its ultimate constituents, from Dr. lire's '' Table of Organic Anal- 
ysis," are, Carbon, 50.75 ; Hydrogen, 5.81 ; Oxygen, 86.58 ; Azote^ 
6.91—100. 



824 
CUDBEAR 

Cudbear. — ^This is a fine powder of a Lilac color ; it is made from 
the same plant employed for the liquid Archil, and may be con- 
sidered as Archil in a gross and dry state. For its preparation, the 
plant is sprinkled with Ammonia, or with stale Urine and Lime ; 
or Soda or Potash is also used, (different manufacturers employing 
different articles and dissimilar processes to effect the same end,) 
and when it has become sufficiently impregnated with the Alkaline 
preparation, it is dried and then reduced to powder, and packed in 
barrels for sale. 

The color given by this article is l6ss bloomy, but more durable 
than Archil ; but still it possesses little permanence. 

Before putting it into the kettle for use, it requires to be made 
into a kind of paste, either with hot water or the hot liquor of 
the kettle, so as to moisten all of its fine dust, to prevent its float- 
ing. 

The purposes for which it is employed in Woolen-Dyeing, are to 
communicate a bloom to Indigo Blue ; to form the red part of some 
Lavenders, Lilacs, &c.; to body or fill up Crimsons, &c., so as to 
economise Cochineal, at the expense of the beauty and durability 
of those colors ; it is, also, used to obtain a Puce or Peach Blow 
for Mixtures, and other purposes. 

Mordants are of no use with this article, although a quantity of 
Super-Tartrate of Potash, not exceeding one-fifth the weight of 
Cudbear, brightens up the hue, and makes it resist the operation of 
scouring and fulling better than it would were this omitted. 

Archil and Cudbear colors fade rapidly by the action of the sun's 
rays; by heat and by light; passing speedily from the natural 
shade to a dead Fawn : therefore, in order to preserve their beauty, 
they should be dried at a moderate heat, and in the shade, and 
carefully preserved from the rays of the sun. 

These observations apply to fugitive colors in general. 
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FUSTIC. 

Fustic, — ^The tree whose wood is known to Dyers by this name 
grows in the islands and on the main land of the Gulf of Mexico ; 
that from the island of Cuba is the best. 

For the Dyer's use, it is either chipped or ground ; and as the 
color of Fustic deteriorates by age or exposure, the sooner it is 
used, after it is thus prepared, the better. 

It does not give out its coloring-matter to water so easily as JJog- 
wood, nor yet with such reluctance as Camwood, or the resinous 
Dye-woods of the same nature ; consequently, it requires much 
more boiling than Logwood, but not quite so much as Barwood, &c. 

The color of its watery decoction is a deep brownish Yellow, and 
when in great strength has a syrupy appearance, and hangs from a 
stick, &c., like slime ; all the Acids brighten the color of this de- 
coction, turning it more towards a Lemon shade ; all the alkalies 
deepen it, making it assume a deep Orange color ; in both cases, a 
slightly flocculent sediment settles in time. 

All the Mineral Salts usually employed in Dyeing, form preci- 
pitates or Colors with it, varying in their shades from Yellow to 
Olive, according as the base of the particular Salt is more or less 
colored : thus, Alum and solutions of Tin, whose oxydes and earth 
are both white or nearly colorless, produce a tolerably bright Yel- 
low ; while the Sulphates of Copper and Iron, produce, the one a 
green Olive, the other a brown Olive ; Nitrate of Per-Oxyde of 
Iron, an Olive so deep as to appear Black, the bases or Oxydes of 
these latter Salts being progressively deeper colored. 

Fustic is almost an indispensible article in Woolen-Dyeing, for 
it is used in almost all those compound colors, into whose compo- 
sition a Yellow enters ; and as it is both cheap and gives durable 
colors, either with or without Mordants, we cannot very well meet 
with a substitute for it. 

A very strong decoction of Fustic may be advantageously em- 
ployed in the Blue Vat to neutralize or precipitate an excess of 
Lime or Potash. 
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The decoction of Fustic, besides the coloring-principle, contains 
Extractive matter, Tannin, &c. ^ 

The Tannin or Astringent-principle, can be rendered inert and 
precipitated by Gelatine or Albnmen, when a brighter and more 
abundant color is obtained. 

The Yellow given by Fustic is much inferior in beauty to ^ther 
Quercitron, Weld or Heath ; but it is a very permanent color, al- 
most equalling Weld in durability, and fax outlasting the Tellow 
of Quercitron, on which account it may be employed for Listing 
and common purposes with advantage. 

The soluble matter of Fustic combines very intimately with 
Woolen fibre, and is reported to render the Wool rather harsh and 
tender to work. Perhaps this is not without foundation where 
colors, such as Olives and Browns, requiring a very concentrated 
solution of it are concerned ; but I do not know what kind of Dye- 
stuf& we could employ to produce such saturated and deep-bodied 
colors, that would not have the same effects; for I believe it is not 
80 much in the quality as in the quantity of the coloring matter 
absolutely necessary to give such intense and heavy colors their 
utmost .brilliancy. 



827 



HEATH. 

Heath or Heather, — ^This is a shrub, having a hard, woody stem 
of about a foot in height, growing spontaneously on the mountains 
and waste lands of the British Isles. It is a hardy plant of a brown 
appearance, and being the principal vegetation of the uncultivated 
parts, communicates a russet hue to the scenery of the tracts that it 
covers. 

This plant produces a Yellow, which for beauty is nearly equal, 
and in durability nothing inferior, to Weld. 

The method of Dyeing with it was known to but^ few of the 
English Dyers ; and those, keeping the knowledge of it to them- 
selves, engrossed, for several years prior to 1820, the entire color- 
ing of the Flannels for the American market; but the Quercitron 
Bark, and the less trouble of Dyeing with it, tempted them to sub- 
stitute the latter for the superior and more durable Yellow of the 
Heath, and it was finally laid aside, except for some particular 
purposes. 

The method we employed for coloring with it was, in the first 
place, to cut down the plant and dry it ; then enclose a large quan- 
tity of it in a coarse bag and boil it about four hours, at the end of 
which time we gave it a quantity of Super-Tartrate of Potash, 
Alum, Nitro-Muriate and Muriate of Tin ; boiled about twenty 
minutes longer, and then withdrew the Heath ; commenced Dyeing 
by running (if manufactured goods) a small kettle-full, (6 Flannels,) 
with great expedition and dexterous handling for about fifteen or 
twenty minutes, when they were taken out^ and more introduced 
and treated in the same manner, and so on with successive quanti- 
ties, until the liquor was exhausted of color. 

. This was a rough and coarse way of Dyeing, and required con- 
siderable manceuvering to get the different Dyeings all to one shade, 
which was a necessary thing ; and also to have the first ones per- 
fectly even, which was no small affair, considering the rapid man- 
ner in which the color took. I can now perceive how all these 
defects might have been remedied, and the color have been made 
to combine by a steady and uniform mode of Dyeing. 
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Wool could be Dyed Heath Yellow, by the common and usual 
method, as for other colors. 

I have not had the opportunity of making many experiments or 
the Sweet Fern of this country, but I think it would produce simi- 
lar effects to the Heath. 



HYPEENIC WOOD. 

Hypemic Wood or Lima Wood, — As the continent and contigu* 
ous islands of South America afford us several woods that give a 
handsome Red, such as Hypernic, Nicaragua, Pernambuco, Brazil 
wood and Peach woods ; which, in relation to Dyeing, may be con- 
sidered as only different names for Dyestuffs producing a similar 
coloring effect, and only differing in some little particulars, not es- 
sential to separate classification, I shall make one description answer 
for all these substances. 

Hypernic or Lima wood, comes from that part of South America, 
indicated by its name ; it is a hard, solid wood, and for the use of 
the Dyer is ground, and then sprinkled with Urine and water, or 
a solution of Soda, and a kind of incipient fermentation given to 
it, during which it acquires a certain degree of heat, which requires 
some care and skill on the part of the Dy ewood grinder to regulate. 
When this operation has been rightly performed, the article will 
then easily give out the whole of its coloring- matter to water, pre- 
senting a rich deep liquor, of a Crimson color, which Acids and 
Acidulous Salts will change to Orange, and Alkalies turn to Pur- 
ple. Solutions of Tin precipitate from it copiously a bright red- 
colored Lake ; and Alum throws down slowly .a bright and clear 
Eed. 

Nicaragua or Peachwood does not afford so deep a crimson-co- 
lored liquor, neither is it so rich in coloring matter ; but it is better 
adapted to coloring common Beds than Lima wood ; and this latter 
is better for Garnets, Eubies, Maroons, &c., on account of the deep 
Crimson shade it naturally communicates. 

For use, the ground wood is thrown loosely into the kettle and 
boiled a few minutes ; the boiling is checked, and the article to be 
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colored (having received a preparation before) is entered, and in 
from thirty to sixty minutes it is. finished, 

A very small quantity of Sul>Carbonate of Soda, with the wood, 
so as to give the liquor a full Crimson color, (but ly) more,) is of 
benefit in aiding the combination of the coloring-matter with the 
Aluminous Mordant, by seizing any excess of Acid present. 

The dose of Sub-Carbonate of Soda, may be much larger for the 
Crimson shades than for Beds. 

If the Beds are to be much on the Scarlet shade — that is, are to 
have a flame color — then some ground Fustic, not exceeding one- 
eighth the weight of Pemambuco or Nicaragua, may be used with 
the lattier. 

The best preparations for Beds, from these woods, is Alum and 
Tartar; the Tartar in quantity about one-eighth the weight of 
Alum — some good Dyers use as much as one-fourth of Tartar, but 
this quantity is liable to give duller colors, as the Super-Tartrate 
of Potash works the Bed of these woods too much on the Fawn 
color. 

For Crimson, Garnet, Buby, &c., I prefer a preparation made 
with Alum and one-eighth its weight of Super-Tartrate of Potash, 
and the same quantity of Bi-Sulphate of Copper. 

I have tried the solutions of Tin, both with and without Alum, 
and I find them rather injurious than beneficial as Mordants for 
these Dye-woods, when coloring Woolen goods. 

The Colors given by all these woods possess no great degree of 
durability ; but they are used for Listing, Coarse goods, and com- 
mon low-priced colore and articles. 

The b^t temperature to commence Dyeing these colors, (when 
the Aluminous Mordant is used,) is about 170 degrees, and bring 
up to a boil, which continue no longer than to obtain the shade 
sought for. 
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INDIGO. 

Indigo. — The plant from which Indigo is extracted is a native of 
the hottest portions of the globe. It grows wild in Central Africa 
and South America, ^here are several species of k ; one of wkich 
I have seen extending itself to the 42d degree of North latitude. 

The variety from which the -Indigo of Commerce is obtained, is 
a cultivated plant ; and is seldom, outside the Tropics, productive 
of color valuable enough to pay for the expense incurred in its 
cultivation. 

In those countries where it is successfully reared, the plan for 
obtaining the Indigo is nearly as follows : 

The plant is taken and thrown into a Vat, and a quantity of wa- 
ter is run upon it; in this it undergoes a rapid fermentation, which 
has the effect of bringing its color, with the soluble parts of the 
plant, into solution ; this charged liquor is then drawn off the plant, 
into another Vat, placed lower than the first one : the liquor, now 
in the second Vat, receives a beating with buckets fastened to the 
end of poles, in order to knock down or separate the Indigo from 
the more soluble and less solid matter in the liquor; and some- 
times Lime is added to the liquor, to promote the same object : 
when the beating has been long enough continued, it is left to set- 
tle, and when all the precipitate has collected, the supernatent 
liquid iS' run off; and the Indigo, now in a pulpy state, is drawn 
off into cotton strainers to drain out its redundant moisture, and 
when it becomes a stiff paste, it is then put into little square boxes, 
and further dried by exposing them to the air, under open sheds. 
In this shape it comes to us ; and this simple mode of manufactur- 
ing it^ has probably been in use from time immemorial. 

We have now to treat of it as pne of the most important and val- 
uable materials employed in the Art of Dyeing. 

This article is a Lake, Precipitate, or Color; and not simply a 
Coloring-principle, whicb requires a Metallic Oxyde to combine 
with it, in order to produce the coloring effects; but it is, in all 
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probability, of the same compound nature as other real Lakes or 
Oolors, and has existing in its composition, two distinct substances 
— an unascertained coloring-principle, and an unknown base or 
Metallic Oxyde. 

In this respect it differs from all other materials employed for 
fast Dyes ; the rest being either substances contairfing the coloring- 
principle only, or matters that serve merely as the Base of Colors. 

On exposing common Indigo to a heat of between 500 and 600 
degrees, it gives off a beautiful Crimson-colored vapor, which, on 
being condensed, forms splendid Purple-colored crystals ; these are 
the pure or absolute Indigo Color ; and that the bright black coal 
which remains in the apparatus, is not any portion of the real, pure 
Indigo that has been Carbonized, is proved by the crystals obtain- 
ed being equal in coloring effect, to a quantity of common Indigo 
«qual in weight to that which was exposed to sublimation, and the 
coaly residue will afford no color by any means whatever. This 
will convey my meaning when I say pure Indigo, or pure, real, 
or absolute color of Indigo, &c. 

The Indigo of Commerce presents various appearances as to co- 
lor, weight and texture ; this dissimilarity is owing more to the 
variable proportions and nature of the foreign matter, *and the 
greater or less quantity of absolute Color present in the several 
specimens, than to any real difference in the quantity of the pure 
Color ; for on subliming samples of common Indigo, differing ever 
so much in appearance from each other, the resulting crystalization 
is the same in every respect, except quantity ; therefore, positive 
color is of one uniform character, but as variable in proportion as 
there are discrepancies in the specimens ; and the difference in ef- 
fect) observable in Dyeing from different samples, is to be attributed 
to the particular qusdity and peculiar nature of the foreign matter 
constituting the gross Indigo, rather than to any variableness in 
the properties of the real color which it contains. 

The colors of Indigo vary from a light China Blue to Purple and 
Coppery hues, some being bright and bloomy, others, again, flat, 
dull and greenish. The Weight, or specific gravity, ranges from 
1686 to 1900 ; water being called 1000 ; the texture or fabric, from 
a chalky softness aiid mellow cleavage, to a hard, flinty brittleness 
imd gritty fracture. 
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Out of such anomalies, the advantage and economy of the pur- 
chase consists in making a judicious choice, and pitching upon such 
specimens as will yield the greatest quantity of color, (or do the 
most W9rk,) in proportion to the price at which they are offered 
for sale. 

This is a poiflt requiring the nicest discrimination, and cannot 
be made by any other person than the one who, from long acquaint- 
ance with the use of Indigo, has acquired an experimental know- 
ledge of the powers of its different varieties. 

This person is the Dyer; and he alone, of all others connected 
with fectory establishments, has got the experience necessary to 
decide what particular Indigo will be most profitable to purchase; 
or which to reject, as not being adapted to the particular kind of 
work then doing. 

Manufacturers would, therefore, do well if, instead of depending 
upon their own judgment, (which, from want of practical experi- 
ence, must of course be defective,) they were to make use of the 
more perfect knowledge of the Dyer, in the purchase of their Indi- 
go, and all other Dyestuflfe. 

To rtfnder this as saving and effective as possible, advantage 
should be taken of the market ; the Dyer should be sent at proper 
times to such places as have the greatest quantity and variety of 
articles for sale ; where, out of a great number of specimens, he 
may have an opportunity of selecting the best, or most profitable 
for any particular kind of work. 

I am well aware that this course has not been the one employed 
in purchasing such momentous items as Dyeing materials ; but any 
establishment, *^ knowing what belongs to its peace," will not fail 
to apply this mode as a prevention to imposition, and to avoid the 
fatal consequences of purchasing such costly articles without a 
knowledge of their relative value. 

The large Dyeing establishments of England and France, depend 
for their very existence, upon a just estimate of the real value of 
the Indigo and other articles they consunie ; but the owners of 
those establishments, being themselves Dyers, and doing their own 
purchasing, are too good judges to be deceived. 

This is not the case in this country : the owners of Dye-houses 
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here, not being Dyers, but capitalists, and as such being practically 
unacquainted with the amount of difference in the several sorts of 
materialfl employed in Dyeing, are liable to be grossly imposed 
upon, if they undertake to buy on the responsibility of their own 
judgments ; which is a ruinous affidr, if persevered in for any 
length of time. The only person who can purchase Dye Wares, 
witii any degree of safety or profit, is the individual whose profes- 
sion qualifies him for the office — ^it is the Dyer. 

I have wandered considerably out of my track, from a sincere 
desire to have the Dyeing establishments of this country equally 
economical with those of other nations ; but this can never be the 
case, where the materials used in them are chosen by persons unin- 
itiated in tbeir respective values and properties. 

I return from this digression, to that part of this subject which 
more immediately concerns you and I, as Dyers. 

Among such a variety of Indigoes, printing such difference in 
appearance, it is impossible to lay down any particular or definite 
rule of choice ; and a practical eye and mind only, can determine 
which will answer the best for such and such kinds of work : all 
that can be here done is to notice some general and obvious fea- 
tures, as distinguishing a tolerably good consuming article ; and 
these are : that its color should be bright and'incline to the Purple, 
{for general purposes,) its weight, or specific gravity, from 1,125 to 
1,267, and its breakage should be velvety, and present no brittle- 
ness or gritty, shining particles in the fracture, and it should have 
a glossy and coppery appearance, when rubbed. 

The better kinds of Indigoes are more tractable than the inferior 
.sorts, and dissolve more readily and with less trouble in such men- 
strua as are employed for their solution. 

The lightest and most buoyant kinds are generally used for 
making the Sulphate of Indigo, such as Spanish Float ; but I have 
invariably found a heavier and violet-colored Indigo of the East 
Indies, to answer better for this purpose. 

For use, Indigo is ground dry, and to a very fine powder, for 
Sulphate of Indigo ; and wet, to a smooth, oily, pulpy fluid, for the 
Blue Vat. 

The Indigo of commerce is a compound, insoluble in every fluid 
except concentrated Sulphuric Acid, and it only dissolves in, or 
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combines with, this powerftil Acid, bj virtue of a change effected 
in its nature, through the more powerful affinity of the Solphuric 
Acid for the combined water of the Indigo, which in this case is 
the medium of combination between the two. 

Indigo does not contain more than from 10 to 15 per cent, of 
pure, or absolute Gohr; for the best sample of Bengal Indigo that 
I ever used, by an experiment very carefully performed, gave me 
the following results, in 100 parts : 

First — ^Purple Crystals, 14 parts. 

Second — Carbon, 58 parts. 

Loss, 28 parts. 

This loss, I conjecture to have been chiefly Carbonic Acid gas, 
as it gave great precipitates when received into Lime water or solu- 
tion of Acetate of Lead. 

Third — I next burnt the Charcoal, which left 89 parts of ashe& 
of a Fawn color. 

This experiment differs widely from the analysis of Indigo in the 
humid way, by some of the most eminent Chymists. 

Bergman gives, in 100 parts — 

Mucilaginous matter, 12. 

Eesinous matter, 6. 

Earthy matter, 22. ' 

Oxyde of Iron, 13. 

Indigo, nearly pure, 47—100. 

Chevruel makes nearly the same account of the parts soluble in 
water, Alcohol and Muriatic Acid ; and 45 of pure Indigo. 

Thus, both these gentlemen — ^the accuracy of whose analysis 
cannot be disputed — ^give hearly one half the weight of pure Indi- 
go, as the coloring-matter of the Indigo of commerce ; but it must 
be remembered that they obtained only a Blue Powder, and not 
the crystalizable Colors ; and there can now be no doubt on my 
mind, that had this 45 or 47 per cent of Blue Powder been expos- 
ed to a subliming temperature, they would not have obtained more 
than from 12 to 15 of crystals of Indigo, which would have pro- 
duced as great an effect in coloring as 100 of the crude Indigo, 
from which it had been separated. 

From the mode of analysis adopted by Messrs. Bergman and 
Chevruel, I have gathered a practical hint for purifying, or rather,. 
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separating a great part of the foreign and detrimental matter of the 
Indigo ; and as I have frequently had recourse to it for delicate 
purposes, and found great advantage from the process, I here sub- 
join the method I make use of. 

For every part (by weight) of Indigo, previously ground, I take 
20 water and 1 Potash, and boil these together three or four hours, 
keeping up the quantity of water ; let it settle, and pour oflf the 
liquor ; then add the same quantity of water as a wash for the In- 
digo ; let it settle again, and then pour off the water ; now add a 
second time, 20 parts of water, 1 part Muriatic Acid, 2 Alcohol ; 
let this stand cold, in a closed vessel for 24 hours, agitating it at 
intervals ; then raise the temperature to 160 degrees, at which heat 
preserve it for two or three hours ; filter, and then wash off with 
10 or 20 parts of water, rendered slightly alkaline by a small quan- 
tity of Potash. 

Indigo, by this treatment, loses from 20 to 80 per cent., and the 
remaining color is much improved in quality. 

The liquor employed dissolves none of the real Indigo, nor in 
any wise injures its color. 

The matters carried off by the Alkaline and Acido- Alcoholic so- 
lutions, are only such as are useless in Dyeing, and always serve 
to deaden the brightness of the color that Indigo would otherwise 
give. 

By this means, I have obtained Saxon Blues nearly as bright 
(but not as durable) as Prussian Blues ; and very inferior Indigoes 
are made to produce as good effects as the best. 

This process is of no service or advantage for the fest Blues of 
the Vats ; as the foreign matters are not brought into solution in 
them. 

The ultimate constitution of Indigo, and the proportion of its 
constituent principles, according to Dr. Ure, of Glasgow, are : 

Carbon, 71.87 ; Hydrogen, 4.38 ; Oxygen, 14.25 : Azote, 10==in 
100 ; Water, 16 ; excess of Hydrogen, 2.52. 

Note. — For further particulars of Indigo, connected with Dye- 
ing, see Article, ** Science of Colors," and subject Indigo ; and also 
see the description of the Blue- Vat. 



886 



LAO DYE. 

Lac Dye. — ^This comes to us from tiie Efiist Indies, and is the 
production of an insect, (coccus lacca,) which, in the first place, de* 
posits upon the branches of a tree, the cellular substance called 
Stick Lac, from whidi the Lac Dye of the Dyer is extracted. 

As I am not acquainted with the particular method now adopted 
in the East Indies for preparing the Lac, in its present superior 
style for the Dyer's use, and as Ae Stick Lac, Seed Lac, and Shell 
Lac, are not employed in Dyeing, (the two last being merely the 
resinous portions of the Stick Lac, &om which the coloring-matter 
has been separated,) I shall therefore pass these matters over, and 
proceed at once to describe the coloring material^ Lac Dye, as it 
comes to us. 

This substance came into use more or less in the English Dye- 
Houses about 45 years ago, and its first introduction was m die 
state of Lac Lake, which is &e coloring-matter of the Stick Lac, 
precipitated by Alum ; it is of a fine pink color, but the Lac Lake 
containing a considerable quantity of the resin of the Stick Lac, as 
well as other matters of an earthy or glutinous nature, it was not 
only very difficult to obtain a decent color from it^ but the goods 
had a harsh, clammy, stiff, and disagreeable feel, and dirty appear- 
ance, it being impossible to wash such sticky and insoluble matters 
fi-om the Oloth. 

It was quite another thing to color with Lac, in that day, to what 
it is at present ; for Dyers have been gradually improving in their 
methods of freeing the coloring-matter fix>m its* resinous associate; 
until now it is rare to meet with any gummy Lao; but yet occa- 
sionidly we do get such an impure and troublesome article in the 
market. 

In such a case, the best way of freeing it from the resin, is to dis- 
solve the ground Lac in about ten or twelve times its weight of 
water, to which has been added a fourth as much Sulphuric Acid 
as there is (in weight) of Lac. Let this stand from 24 to 48 hours, 
stirring it at intervals; and then use it in Dyeing with the 
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other ingredient, in proportion to the quantity of dry Lae contained 
in the solution. 

Lac Dye appears in Commerce in the form of chocolate-colored 
cakes, of a firm texture and smooth fracture ; and as it differs in 
its qualities and appearance as much as Indigo^ it requires an expe- 
rienced and competent judge of its relative values, in order to pur- 
chase it to advantage ; as in the case of the last-named article, the 
Dyer has been pointed out as the proper person to make a judicious 
choice, so in this material, he also for the same reasons, should be 
employed as the purchaser. 

Good ground Lac will be, or should be, an impalpable powder, 
with a smooth and fine handle, like wheat flour, having no grit, or 
sandy feel ; it will have few or no shining particles in it; neither 
wUl it have the granular appearance of gunpowder. When mixed 
with an equal, or rather larger bulk or volume of Nitro-Muriate of 
Tin, it will form a bright red colored, stiff and smooth paste, of 
considerable tenacity. 

The cakes of Lac are reduced to powder in a mill, aad this, for 
the immediate use of the Dyer, is mixed into a paste with some of 
the solutions of Tin ; if with the Nitro-Muriate, (which is the best 
solution,) no water is neoiessary ; but if the Murio-Sulphate be em- 
ployed, dilute it with an equal bulk of water, and suffer the paste 
to stand about twenty minutes, before putting it into the kettle ; 
then boil the liquor in the kettle till all the materials are incorpo- 
rated, and commence Dyeing. 

Lac bears, and requires, longer boiling than Cochineal, in the 
process of Dyeing ; it does not give so beautiful a color as Cochi- 
neal, but it withstands the action of Acid and Alkaline tests better, 
and it retains its peculiar beauty, or resists light and the atmos- 
phere, longer than the color of Cochineal. 

But a color equally as desirable, in some respects, as that entire- 
ly fh)m Cochineal, can be obtained by using two-thirds the usual 
quanty of Lac^ Dyeing for three-fourths of an hour, taking out the 
goods ; then filling up the remaining one-third of the color with 
Cochineal and Solution of Tin ; boiling twenty-five minutes long- 
er, and then washing ofl^ first in water, then in Fuller's Earth. 

Lac does not contain more than one-half or two-thirds the quan- 
'tity of coloring-principle that Cochineal does ; and as the other 

48 
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gross quantity is matter injurious to, or of no use as, a coloring 
substance, this is sufficient to account for the difference in beauty 
of the two Beds of Lac and Cochineal. 

The introduction of Lac in Dyeing, has tended greatly to keep 
down the price of Cochineal, as it is furnished in greater abundance, 
and at a cheaper proportional price. 



LOGWOOD. 

LogvxHxi, — The tree whose wood, under the name of Logwood, 
is now so extensively used in Dyeing, grows to a large size in some 
of the West India Islands, and also on the Spanish Main. Its wood 
is very heavy, hard and firm ; of a mixed color, having veins of 
Red, Aurora, and Plum, intermingled ; but the greater portion be- 
ing a reddish Yellow, which may be considered as the prevaihng 
shade. The whole color of the wood grows deeper and more de- 
cidedly Ruby-colored by exposure to the air and moisture. 

For use, this wood is either ground or chipped ; in either case? 
it is advantageous to sprinkle it with Urine and water, or with a 
weak solution of Soda ; and it ought to be chipped or ground at 
least three months previous to using it, as it acquires better color- 
ing properties by age, probably by absorbing either Azote or Light, 
or both. 

The chipped Logwood, is, in general, boiled in bags, and the 
ground is thrown loose into the kettle ; when it very speedily and 
abundantly gives out its coloring-principle, with its other soluble 
matters, to boiling water, which it tinges of a deep Crimson, inclin- 
ing to Purple. It is easy to change the color of this solution from. 
its natural shade ; by Alkalies, to a Purple ; and by Acids, to an 
Orange. 

Almost all the Metallic and Earthy Salts cause abundant preci- 
pitates or Lakes, with its solutions ; the colors of which vary from 
Violet to Black, and in all cases preserving a tinge of the Violet 
hue ; so that the solution of Logwood always throws down a com- 
pound color, whose proportions of Red and Blue vary with the 
different metals employed ; and eacl\ metal gives deeper shades, 
according as it is more or less oxydized. 
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Tin alone, of all the metals, gives it the property of resisting 
Acids, and by taking a proper course with a Mordant of Tin, I ob- 
tain a Purple, as durable as Indigo-Blue. 

Alum always gives Violet-colored shades. This wood is almost 
indispensable in our present modes of Dyeing, as it enters into all 
colors that have any tinge of Violet in their composition — such as 
Drabs, Leads, Slates, all the Violet shades. Plums, some dark 
Browns, &c. ; but its chief consumption is in Olives, Logwood 
Blues and Blacks, to which it communicates a softness and glossy 
lustre, unequalled by any other material ; and as it gives, when 
the shade is very deep, a tolerably durable color, it is much em- 
ployed, even when the wool is very fine and costly. 

The Mordant or Sadden, which gives it the greatest degree of 
permanence, is Sulphate of Iron — ^that is, in all the colors enumer- 
ated above, with the exception of Violet, when the solutions of 
Tin become the proper Mordant. 

The combining proportions of Sulphate of Iron and Logwood, 
are, as a general rule, 7 of Logwood to 1 of Sulphate of Iron ; — 
that is, we will suppose ourselves to be Dyeing a certain quantity 
of Wool common Black, which shall require 28 lbs. of Logwood 
m the Stuffing operation ; then for the Sadden or Mordant, 4 lbs. 
of Sulphate of Iron will be all that is required, and would produce 
the same depth of color, as though we had used three times the 
amount of Sulphate ; and why is this so ? It is so, because the col- 
oring-principle of all Dyestuffe combiues in oertain and definite 
proportions with all Salts capable of forming precipitate or Lake^ 
with the coloring-principle, in as positive and determinate a man* 
ner as the different metals require different proportions of the sev- 
eral Acids for their saturation ; that is, there is a Law of Prime 
Equivalents, or a Scale of Combining Eatios, according to which 
the Coloring-principle and the Metallic Salts (or their radicals) en- 
ter into combination and mutually saturate each other ; the result 
of which definite combination, is the production of a specific quan- 
tity of Color. To illustrate this more clearly : Suppose, instead of 
the 28 lbs. of Logwood and 4 lbs. of Sulphate of Iron, we give 85 
lbs. of Logwood and the above quantity of Sulphate, we shall ob- 
tain precisely the same resalfa as when 28 lbs. of Logwood only 
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were used with the 4 lbs. of Sulphate ; but now let us take 35 lbs. 
of Logwood and 6 lbs. of Sulphate, and we shall obtain one-fourth 
more Color. 

Now let us change the process, and instead 6f using 2d lbs. of 
Logwood and 4 lbs. of Sulphate of Iron, we will take 28 lbs. of 
Logwood and 5 lbs. of Sulphate of Iron. In this case, we obtain 
no more color by using the 5 lbs. than we do by using the 4 lbs. of 
Sulphate of Iron, because all the coloring-principle of the 28 lbs. 
of Logwood has been precipitated (or saturated) by the 4 lbs. of 
Sulphate, and the other odd pound remains in excess, as an inert, 
useless, and injurious surcharge. 

But now let us make the 28 lbs. of Logwood into 85 lbs. (the 
proportional quantity for 5 lbs of Sulphate of Iron,) and we shall 
obtain a quarter more color, than we did by using 28 lbs. of Log- 
wood and 4 lbs. of Sulphate ; or than we could do, by using 28 lbs. 
of Logwood and 5 lbs. of Sulphate. 

Thus, in order to increase the quantity or depth of color one- 
quarter, (or any other proportion,) we have to use a quarter more 
of each of the ingredients, and not simply a quarter, or even a hal^ 
of one of them. 

This serves to show that the proportions of Logwood and the 
Sulphate of Iron do (in Nature) bear, and must (in Dyeing) be 
made to bear, a just relation to each other. 

And this holds good, not only as regards Logwood and Cop* 
eras, but with Logwood and Sulphate of Copper, and every other 
M^iallic Salt And, also, it is a general la^, which regulates the 
combination of all other Dyestuflfe with all other Chymical Com- 
pounds or Mordants, and determines the quantity of their precipi- 
tates or color. 

If a well saturated decoction of Logwood be evaporated, a deep 
Plum-colored Magma, of a very tough and tenacious consistency, 
is obtained ; this is the Extract of Logwood. 

On drying this Extract thoroughly, it shrinks to a deep-colored, 
resinous looking mass, brittle and of a very bright and glossy frac- 
ture, and having a remarkably saccharine taste. 

On treating this latter with Alcohol (fts detailed elsewhere,) we 
obtain the pure-coloring principle of Logwood, in the form of 
Crystals. 
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The Extract of Logwood possesses the same properties as the d^ 
coction, and is in comparative strength to good Logwood chips as 
1 to 7 ; one pound of the Extract being equal to 7 lbs. of rough 
Logwood; and the combining proportions of the Extract and Sul- 
phate of Lx>n are equal quantities by weight. 

The employment of this Extract, in Woolen Dyeing, is of very 
little advantage, as only weak decoctions of coloring-matter are re- 
quired for this purpose ; but it may be of considerable use in Cot- 
ton, and even Silk Dyeing, and unquestionably in Cotton, Silk and 
Woolen Printing, because in these different branches or forms of 
Dyeing, the liquors have to be well saturated, or even concen- 
trated solutions of the Coloring-matter. 



842 

M 

MADDER. 

Madder. — The plant (Bubia Tinctoria) to which we are indebted 
for one of the most permanent Dyestuflfe, grows more or less, or 
rather is, or has been cultivated, in most of the European countries, 
as high as 53 degrees North latitude ; also in Turkey in Asia 
and Egypt, and other places of North Africa. It either is, 
or ought to be, cultivated in the United States, whose climate is 
well adapted to the raising and drying of it. | 

The Dutch is the best of European Madders, but the Levant or 
Turkish Madder excels that 

The Madder of Commerce is the ground-roots and stem-roots of 
the plant, which receive various kinds of dressings and assortings 
that assimilate them into the different qualities or kinds distin- 
guished in the English language as Crop, Gamene, Ombro, and 
Mull Madders, which rank in goodness (or value) in the order of 
their names. They are all in a state of a coarse powder, varying 
in color from a Yellow Red to a dull Brown. 

As a dyeing material, Madder is of great importance and exten- 
sive use ; it is an indispensable ingredient in Blue Vats for wollen 
goods ; it enters into the composition of Drabs, Browns, Olives, 
&c., and had formerly a great consumption as a Red Dye ; but the 
introduction of Munjeet, with the low price of Lac and Cochineal, 
and the public taste for more splendid colors, have thrown the 
Madder Red into the shade, and it is now seldom called for; al- 
though Madder produces as permanent a common Red, as Indigo 
does a Blue. 

Madder is a bitter-sweet ; and in accordance with these two 
principles', it seems to possess two kinds of coloring matter — one, 
a true Coloring-principle, and which gives a red with alum; and 
the other of an astringent nature, which yields only dun or fawn- 
oolored precipitates or Lakes. These two substances are almost in- 
separably united, and the colors obtainable from Madder may be 
considered as the effect of both; hence in the process of Madder 
Bed Dyeing, nicety of management is required, in order to obtain 
as much of the Red coloring-matter as possible, and as little of the 
Dun. 
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In consequence of this complex nature of Madder, very little 
boiling can be given to it, where a bright Eed is required ; but, on 
the other hand, this very composition is the cause of its admirable 
adaptation to the Blue Vat 

For the purpose of Eed-Dyeing, and the use of the Blue Vats, 
the best Crop Madder only, ought to be taken ; — ^for Drabs, and 
such colors, the Mull Madder ; and the intermediate qualities of 
Gamene and Ombro, for the Browns, OUves, &c. 

Madder should always be kept in a dry place, as it readily ab- 
sorbs moisture, which speedily injures it greatly ; — when thus kept 
it improves by age. Its age maybe ascertained by the appearance 
of the head of the cask, which protrudes in a convex manner, 
through length of time, by the expansion of the enclosed material 
from the force of its incipient fermentation. The quality is judged 
of by inspection, comparison and the taste. 

By age it also passes from the state of a loose powder to a com- 
pact, crusty, and coherent mass ; and the more thoroughly this 
change has taken place in the cask, the better is the article, in com- 
parison with others that have not assumed this characteristic. 

This solidifying property is an indication of good Madder ; and 
as it progresses towards this state, it is said to grow ; or if the pro- 
cess be completed, the term well grown is applied to it. 

Sometimes, in the middle* of an apparently well grown cask, you 
will meet with a quantity of fine, lively, or quick powder ; this is 
said, from its mobility, to be quick^ or alive : it is very inferior to 
the compact part. 



MADDEE-ROOTS. 

Madder-Boots, — ^This article is another variety, assortment, or 
preparation of Madder ; but the cause of the distinction between 
them, I am not acquainted with. The best article of this kind is 
the Turkish Madder^Boots. 

Madder-Boots differ from common Madders in several respects ; 
they are a much coarser and seed-Uke powder ; ar« of a much high- 
er color ; of a stronger and niore disagreeable taste, and they do not 
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grow, or become of that crusty and adherent consistence that Mad- 
ders do ; the colors they give are of a stronger and more Orange 
cast; — ^it comes at lower prices, in comparison with Madders, so 
called. A good article, on being squeezed in the hand, sticks and 
adheres together, and ^ows the impression of the palm and fingers 
upon it 

It is used, in certain proportions, with Crop Madder, and with 
Munjeet in &st Beds, and for other purposes to which Madder is 
applicable. 

I have used it in the BlueYats to considerable advantage, though 
it is not comparable to the best Crop, for such a purpose ; but I 
should prefer some of its best qualities before such Madders as we 
generally get in this country, for the use of the Vats. 

I have never seen this article in the United States, although this 
does not show that there is none imported ; but if there be any, it 
is of very rare occurrence : it would be an advantage to have it. 



MUNJEET. 

Munjeet. — This Dyestuff comes from the East Indies ; but I know 
nothing of the plant of which it is a part — ^it is probably a species 
of Madder. It is imported in bundles of long, thin stems, which 
break of a red Orange color. It is ground into a very fine powder 
for the use of the Dyer, who confines it almost exclusively for pro- 
ducing Bed, which is equally as durable, and far handsomer than 
Madder Bed. 

In dyeing with it, the operation is conducted in the same man- 
ner as Madder ; but it stands boiling much better, for the color 
continues to brighten and get richer to the end of 16 or 20 minutes^ 
boil, when it should be withdrawn ; Madder is merely brought to 
the boil and then taken out 

It stands the solutions of Tin better than Madder or Madder- 
Boots, for it even requires a certain quantity of some solution of 
Tin, to give the color its utmost perfection. 

It does not seem to possess two distinct species of coloring-mat- 
ter, as Madder does, neither has it the same taste, and the color it 
affords is a more desirable Bed, with less Orange tint to it 
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Alum and Super-Tartrate of Potpash are the proper Mordant, 
with a little solution of Tin in the Munjeet bath or liquor, in fin- 
ishing; and the quantity of color it affords, is about the same as 
Madder. 

The consumption of this article, in England, about thirty-three 
years ago, was amazingly great ; all the Bed Flannels f^r the 
American and other markets, were dyed with it, and all other de- 
scriptions of goods requiring a fast common Red. I have used, 
myself, for various purposes, an incredible quantity of it 

I have tried this article repeatedly, as a substitute for Madder, 
in the Woad Vat ; but it never answered my expectation, although 
a respectable Dyer, (Mr. James Mills, of Bochdale,) whose veracity 
and information cannot be called in question, informed me that he 
used it regularly, in the pliEtce of Madder, and that it produced 
equally good effects. Experienced Dyers may try it, but on my 
own responsibility I do not recommend it for that purpose. 

By combining the shiades peculiar to each of these three articles 
employed for common fast Beds, Madder, Munjeet and Madder- 
Boots, we obtain a well saturated color, varying in its particular 
hue from those that are given by any of them simply. 

The preparation is Alum and Super-Tartrate of Potash ; the fin- 
ishing with two parts Munjeet and one part of each of the other, 
and the addition of a little Nitro*Muriate of Tin at the end of the 
prooesa 

One-eighth the weight of the whole, of Peach wood, or Hypernic, 
is an improvement 
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NICARAGUA WOOD. 

Nicaragim Wood, — See Hypernic Wood. 



nut-galls. 

NuUQaUs, — ^These are not so much used as formerly, in Woolen- 
Dyeing, as they were employed more or less in Drabs, and as 
grounds for all the darker colors; but more especially for Blacks, 
in which they were considered an indispensable ingredient Now 
they are rarely employed for anything, except some particular 
shades of Drab, &c. 

The great consumption of Nut-Galls is in Silk and Cotton-Dye- 
ing, in the operation called " galling," which swallows, of this sub- 
stance, for some colors, from one-eighth to one-fourth the weight 
of the article to be Dyed. 

In these departments of Dyeing, this operation is necessary, be- 
cause these stuffs, not having a very powerful affinity, either for 
the coloring-principle or the metallic base of some colors, a medi- 

■ 

urn of some kind or other, that has a strong affinity both for the 
fibre and color that is to be applied to it, is required. 

Tannin, or the Astringent-principle, has a strong affinity for, 
and intimately combines with vegetable fibre, and also with color 
or its constituents, and therefore serves as the medium of combina- 
tion ; and as the greater part of Nut-Galls is this principle, we see 
the important part they play in the operations of Dyeing substances 
that have only a feeble affinity for colors. 

But as Nut-Galls also contain Gallic Acid in considerable quan- 
tity, which is useless as an intet-media^ one would suppose that a 
substance containing more Tannin and less Gallic Acid than Nut- 
Galls do, would answer this purpose better ; and there is no doubt 
with me, but Catechu (which is one-half Tannin) would serve as 
the intermedia for some colors, as well as, or even better than Nut- 
Galls. 
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The properties of the Nut-Galls are more quickly and effectually 
extracted when they are finely ground. 

Nut-Galls are excresences found upon oak trees, that have been 
caused by an insect perforating the wood, from which the juice has 
flowed and become concrete, in round balls. The best kind are 
the blue Aleppo-Galls. 

The active principles in a decoction of Nut-Galls are Tannin and 
Gallic Acid, in the proportion of about 4 of the former to 1 of the 
latter ; and the composition of this substance is as follows : 26 
parts Tannin ; Gallic Acid, 6.20 parts ; Mucilage, 4.80 ; and the 
insoluble parts, 63 in 100 by weight. 

The Gallic Acid is the coloring-principle of the, Gall-Nuts, and 
gives a Black with solutions of Iron ; it is obtained in a crystalized 
state, and is a representative of the coloring-principle in general. 
Its prime equivalent is 8, 

The combining proportions of Nut-Galls and Sulphate of Iron 
are as 4 to 1 ; or 4 lbs. of Nut-Galls and 1 lb. of Sulphate of Iron. 

Therefore, in Dyeing, and also in making Ink, 1 lb. of Copperas 
to 4 lbs. of Galls, will produce as good effects as though we had 
even as much Copperas as Galls. 
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6ld madder 

Old Madder. — Mull Madder, and any of the other qualities that 
have become brown and mouldy, and are spoiled by moisture and 
other causes, are denominated as Old Madder. It is used in Drabs, 
Olives, Browns, &c. See Madder. 



PEACH WOOD. 

Peachtoood. — ^This article ia used for commoa Bedo, tea. See 
Hjpemic Wood. 
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QUERCITRON BARK. 



Qaercitron Bark. — This article is generally called Yellow Oak 
Bark, in America ; but this is improper, as it is the Bark of the 
Black Oak (Quercus Nigra.) It is the inner bark, ground or 
bruised. 

Quercitron is now very extensively employed in Woolen-Dye- 
ing, for Yellows, Oranges, Auroras, &c. ; for the abundance of its 
<3oloring-principle, and the cheapness of the article, as well as the 
expedition with which the Dyeing can be eflfected — all^ncline the 
Dyer to make use of it, in preference to Weld, Heath, &c., although 
it yields a color no way comparable to them, either in beauty or 
durability. 

It is very rich in coloring-principle; and boiling water, or wa- 
ter at 1^0 degrees, Extracts it in great quantity, and when this de- 
•cbction is evaporated, it leaves a cinnamon, resinous looking sub- 
stance, weighing 10 for every hundred parts of Bark originally 
employed : this is principally Tannin, Extractive Matter and Col- 
oring-principle. One pound of Quercitron Bark contains as much 
ColoriBg-principle as 3 lbs. of Fustic, 6 lbs. of Heath, or 9 lbs. of 
Weld. 

We obtain a much better Yellow, by precipitating the Tannin 
of the decoction with 1 lb. of Glue for every 15 lbs. of Bark. 

For use, it is inclosed in bags and suspended in the dyeing li- 
quor for half an hour, at a temperature below boiling, as the de-^ 
gree of heat necessary to ebullition is unfavorable to the brightness 
of this color, by the extraction of a greater quantity of Tannin, 
whose peculiar dun shade affects the beauty of the purer color giv 
en by the Coloring-principle. 

The proper Mordant is Alum, Super-Tartrate of Potash and 
Murio-Sulphate of Tin ; the whole Mordant about one-half the 
.weight of the Quercitron bark employed, and this latter, for the 
fullest Yellow on Wool, to be about 2 lbs. for every 10. 

The proportions of the two acids in the solution of Tin, must be 
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made to vary, as we wish to get Yellows of a Lemon shade, or 
Yellows of an Orange shade ; — for the orange hue, we must have 
the greatest proportion of Muriatic Acid; and for the lemon hue, 
we must have an equal quantity, or more, of Sulphuric Acid, or 
a Sulpho-Muriate of Tin. 

For the very beautiful and delicate Yellows called Brimstone 
and Primrose Colors, I have most frequently used a Sulphate of 
Tin only, with about the same weight of Super-Tartrate of Potash,, 
and very little or no Alum. 

However, a general rule for determining the inclination of thia 
coloring-matter, either to the Lemon or Orange cast of shade, will 
be, (supposing we are making use of the Murio-Sulphate of Tin,, 
and we wish to diverge from a common Yellow,) to decrease 
the quantity of Alum and Tartar, (more particularly the Tartar,), 
and make up the deficiency with Muriate of Tin, and to boil brisk-^ 
ly for the Orange cast ; — and for the Lemon cast it will be, to in- 
crease the quantity of Alum and Tartar (more particularly the 
Tartar) and diminish the quantity of the solution of Tin, making 
up the deficiency, when a decided Lemon is wanted, by Ae addi- 
tion of Sulphuric Acid, equal in volume to half the solution of 
Tin left out, and not to boil. 

But the Lemon cast can be given, independent of this rule, by 
merely tinging the Dyeing bath with the least imaginable quantity 
of Sulphate of Indigo ; and the Orange cast can be communicated 
either by a dust of Cochineal, or a small quantity of Pearlash; but 
it is better to give the particular hues, by a variation in the prepa- 
rations or constituents of the Mordant. 

Quercitron might be employed for Olives, Browns, &c., and as 
a ground for Blacks, in lieu of Shumac ; as it gives different col- 
ors, with different Metallic Salts, were it not that it communicates 
a very harsh and disagreeable feeling to the texture of Wool or 
Woolen goods, and makes them work badly in the operations of 
manufacturing. 

A decoction of Quercitron Bark, comports itself with Acids, Al- 
kalies, Alum an^ the Metallic Salts, like a decoction of Fustic ; 
the acids causing it to assume more of a Lemon shade ; the Al- 
kalies give it a fuller and more Orange look ; and the different 
Salts employed as Mordants throwing down flocculent precipitates,. 
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more or less abundant, and of shades varying from pale Yellow to 
deep Olive, according as the radical of the Salt is more or less col- 
ored, and exists in a higher or lower state of oxjdation. There is 
also some variation in the shade given by any particular Salt deri- 
vable from the peculiar Acid employed as the solution of the met- 
al or earth of that Salt. 
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RED WOOD. 
Red WfMul, — See Hypornic Wood. 



ROOTS. 



Roots, — Madder is the principal article of this kind employed in 
Dyeing ; but I think there are many kinds of Roots that might af- 
ford much coloring-matter, as Roots are in general more deeply 
colored than other parts of plants. 

They have been but little examined, and I suppose their chyrai- 
cal constitution is not well ascertained. 
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SANDEES. 

Sanders. — Red Sanders is the wood of a tree which grows on 
the coast of Coromandel, and elsewhere. It is of a harder and 
more resinous nature than Barwood or Camwood, which it greatly 
resembles, in other respects. 

For use, this wood is well ground, and thrown loose into the 
kettle, where it requires more boiling than either Barwood or Cam- 
wood, or, in fact, any other Dyestuff, in order to extract its color- 
ing properties. All substances that contain Tannin or the Astrin- 
gent-principle, such as Shumac, Galls, &c., aid the water in extract- 
ing the coloring properties of this wood ; Alcohol only will ex- 
tract the whole of its color. 

Without any mordant, it gives a dull orange Red color, which 
is very durable on Woolen goods. In Saddening upon this color, 
the different Metallic Salts, and Alum, produce colors of a similar 
character to Camwood and the same mordants ; only, the Sanders 
colors are duller and less intense, which is owing to its coloring- 
matter inclining more to an Orange cast than either Camwood or 
Biyrwood, 

Sanders contains more resin than either Barwood or Camwood, 
and gives a harsher feel to Wool dyed with it ; but for some par- 
ticular colors and purposes, it is preferable to them. 

It is used for Browns, Plums, Corbeau, London Smoke, &c. ; al- 
so for bodying Coarse Cloth previous to going into the Vat for 
Full Blue. 



SHUMAC. 

Shumac. — This is a shrub that grows naturally wild in the Uni- 
ted States of America, at least as far north as latitude 45 degrees. 
It attains the height of 10 to 15 feet in this country, and perhaps 
more. 

Although I have used some little of this wild Shumac, yet from 
the little acquaintance I have with it, I am not prepared at present 

45 
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to say whether, or not, it may be substitated for the Shumac of 
Commerce, in the prooesses of Dyeing.* I am inclined to think^ 
however, that, by proper treatment, it might become a vainable 
auxiliary. 

There are different species or varieties of this plant or shrub ; — 
that from which the ground Shumac is obtained, grows in all the 
Islands and countries bordering the Mediterranean Sea, of which 
the Sicilian is reckoned the best. 

In those countries, the Shumac shrub is cultivated for the pur- 
poses ot commerce, and the fresh shoots are cut down, yearly, to the 
ground, dried, and then ground in the manner it comes to us. 

A boiling decoction of this powder has a fragrant and agreeable 
odor, not unlike good Tea ; the color of it is a fawn Drab, whicl> 
the Acids change more to a Yellow, and the Alkalies to a brown- 
er Orange hue. 

Alum and solutions of Tin disturb the transparency of the 
liquor, and yield fawn-colored or brownish Yellow precipitates, 
and the liquor is clearer and more of a Yellow. 

The cuprious Salts throw down Drab, and those with Iron for 
their base, give Lead-colored precipitates, verging on Black, wher> 
the metal is highly oxydized. 

A strong decoction of Shumac gives nearly the same results a» 
a weak decoction of Nut-Galls ; consequently, the greatest differ- 
ence between these two is in the respective quantities of Tannin and 
Gallic Acid which they contain ; although Shumac does not afford 
as much Gallic Acid, in proportion to its Tannin, as Nut-Gtdls do ; 
and, moreover, there is a Yellow coloring-principle in the former, 
that there is not in the latter. 

These little differences vary the effects so, that although we may, 
in most instances, substitute a certain quantity of Shumac for a 
part of the Nut-Galls, yet in no case can it be supposed that Shu- 
mac, in any quantity, produces precisely the same results as Nut- 
Galls. 

Ground Shumac contains one-sixth its weight of dry Tannin or 
Astringent principle, a small quantity of Gallic Acid, and consid- 



*It is used advantageously, at present, (1867) for some purposes. 
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exable of a Yellow coloring-principle ; and the combining propor- 
tions between it and Sulphate of Iron, are about 6 lbs. of Shu- 
mac to 1 lb. of Sulphate. 

The principal consuihption of Shumac among Woolen Dyers, is as 
a ground work for Black; or, it is used with Logwood, in the Stuf- 
fing, for common Black. There is a prevaling opinion among Dye- 
ers, that it has the effect of rendering the Black of Logwood more 
permanent ; but I am inclined to view it in another light, more 
especially when Shumac is used with the Mordant, in the prepara- 
tion ; for I have always observed that a Black with a Shumac prep- 
aration, very quickly assumes a thin, bare mole color; or, as Dye- 
ers generally express this appearance, it looks rrwusey. Very soon 
the entire. color given by the Logwood disappears; which is to be 
accounted for by the action that an Astringent exercises upon the 
metallic base of the Color, or on the Coloring-principle itself, by 
robbing the Compound or Color of that quantity of Oxygen which 
was necessary to maintain it of a peculiar shade or hua 

I therefore assert that Tannin, or the Astringous principle, does 
pot add to the permanence of any Color on Woolen goods, btefe 
that it has rather a contrary effect, and the only way in which 
it can be of service, is to add, by another shade, to the depth of 
some of the darker colors; but that the colors so made, are neither 
so beautiful nor permanent as they would have been, had the whole 
color been produced from a true Coloring-principle. 

Shumac was couched and used as a substitute for Woad very ex- 
tensively, I believe, in England, a few a years ago ; but I under- 
stand it is now almost entirely laid aside. I sat a couple of Vats 
with it, which worked well, but I did not perceive any very great ad- 
vantage that it possesses over the common Woad ; nevertheless it 
serves to show, that in cases of necessity, we are not totally depen- 
dent upon the Woad plant, as a ferment, in producing the best 
Blues ; and from this consideration, independent of the originality 
and singularity ot the idea, the daring discoverer of this method of 
working a Woad Vat, is entitled to honor from the profession. 

I am sorry that I am unaquainted with his name, for it deprives 
me of the pleasure of inserting it in this work. 

The greatest consumption of Shumac is by Cotton and Silk Dye- 
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«ra, -as a ^' galling," or medium of combination between the stuffs 
to be colored, and the colors or their constituents ; which combin- 
ation is more easily effected and more permanently established by 
its intervention ; because the superior aflSnity of the Tannin for 
these fabrics, modifies and softens its action upon the Coloring- 
principle, and on the Metallic Oxydes, so that it has not so power- 
ful an effect in deoxydizing the colors upon Cotton or Silk, as it 
has upon the same colors when in union with it on Woolen goods, 
which holding it only by weak affinity, its properties have a chance 
to exercise theij* full energy upon the color, and so destroy it. 



SULPHATE OF INDIGO. 



CHYMIG, OB COMPOUND. 



Sulphate of Indigo is not applicable, as a Color, to Wool that 
lias to go through the process of Scouring and Fulling ; but there 
is a great use made of it for coloring manufactured goods ; Saxon 
Blue, Green, &c., A;c. 

The best proportions and method of niaking it for such purpo- 
ses, are 1 lb. of good, dry-ground Indigo, and 4 lbs. of concentra* 
ted Sulphuric Acid (specific quantity 1.848)— into a well glazed earth- 
en, or lead vessel ; first pour one-half the Sulphuric Acid, then 
gradually (stirring it all the time) run in the ground Indigo ; work 
these well together, until you perceive the Indigo to be all moisten- 
ed by the Acid, then give it the remainder of the Acid and incor- 
porate the whole well together by stirring the mixture *for 15 or 
20 minutes ; — stir again, at intervals, during the day, and let it be 
24 or 86 hours old, before using it. 

As this combination takes place, the compound assumes a frothy 
appearance, increases in volume, and much heat is generated, with 
the disengagement of a suffocating gas ; — these phenomena are the 
certain accompaniments of the progress of the combination ; and 
when they have all ceased, the chymical union is completed. 

Sometimes, either from the low temperature of the atmosphere, 
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or other causes, the fermentation, or rather chymical action, doe» 
not readily take place ; — in this case, some Dyera throw in a little 
powdered chalk or pearlash, with a view of exciting the necessary 
action of the two constituents of the compound ; but this is only 
a poor way of doing the business, for it merely creates (by the dis- 
engagement of the Carbonic Acid of the chalk or pearlash) motion 
among the particles of Indigo and Sulphuric Acid, without in the 
least promoting the chymical action whereby the combination only 
can be effected. The better way is to heat the mixture, by immers- 
ing the vessel containing it in hot water, when a reciprocal and 

true action takes place, on the principle that some combinations are 
made at one temperature that could not be effected at another. 

I think the addition of chalk or pearlash rather injurious than 
otherwise, as a Sulphate of Lime or Potash is immediately formed^ 
which (so &r as it goes) has a tendency to render a portion of the 
Sulphate of Indigo insoluble in the Dyeing liquor. 

When this solution is properly made, so intimate is its union^ 
and so great its divisibility, or capacity of attenuation, that it takes 
500,000 times its weight of water to render the smallest drop of it 
imperceptible : it would, therefore, be no very expensive affair to 
oonvert any of the great American Lakes into a Dye-kettle ; nor 
be beyond the power of man to tinge the mighty waters of the 
Ocean, did not the azure of its fathomless depths, mock, by its 
clearness, any vain attempt of his. 

This very soluble color works easily and evenly upon Woolen 
goods, with a Mordant of Alum and Argol for Green, and a quan- 
tity of Super-Tartrate of Potash for Saxon Blues. Some good Dy- 
ers use, also. Alum for the Saxon Blues, but I never could ascer- 
tain what part it played in the operation of Dyeing with Sulphate 
of Indigo, or when the employment of it was in any way necessary 
or beneficial. I am inclined to think it is prejudicial to the beauty 
of the color; but the Dyer must bear in mind that I do not wish 
to confine him to any particular recipe of mine, to the exclusion of 
all others, much less to assign bounds that he shall not overstep, 
or limits that he shall not pass, in the on ward# march of improve- 
ment I wish him not to take either myself or any other man, as 
an infallible guide, further than we are guided by the light of Na- 
ture ; but rather that he should study the natural constituents and 
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<x>nibinatioDs of Color, and take Nature as his model, and when 
she says, thus shalt thou do ; or so far shalt thou go, and no £Gir* 
ther; thus do, and there stop. 

The Sulphate of Indigo gives only a fleeting color, and no Mor- 
dants or any methods ever adopted, can increase its durabihty ; for 
the action of Sulphuric Acid upon Indigo is so powerful, and the 
combination between them so effectual, that the resulting compound 
no longer remains Indigo and Sulphuric Acid, separable by the 
saturation of the Sulphuric Add by an Alkali, but a new sub- 
stance, which forms a triple union with Alkali, from which the 
Indigo, as Indigo, can never be recovered, or even made to produce 
the effects of Indigo, in any kind of a Blue Vat 

In Dyeing Saxon Blue, with the Sulphate of Indigo, care must 
be taken not to boil it too much, as by a long ebullition the shade 
becomes dull and greenish. 
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TANNIN. 

Tanimi. — I have described this as the Astringent-Principle, 
-(which see,) although it generally exists in vegetables called As- 
tringent, as Galls, Shumac, &c., in conjunction with other immedi- 
ate materials, such as Mucilage, Extractive Matter, Gallic Acid and 
■Colori ng-principle. 

Tannin, when pure and divested of all the last named matters, is 
a brown, resinous looking substance, which dissolves easily in boil- 
ing water, and is separable from it by Gelatine, Carbonate of Pot- 
.ash, and Hyper-Oxy-Muriate of Tin. 

Although it exists more or less in almost all the common Dye- 
stuffs, yet it is a distinct principle from that which is the immedi- 
ate cause of Color, in the operations of Dyeing, and to which I have 
given the name of Coloring-principle ; nevertheless, I am of the 
opinion that Tannin is the radical of the Coloring-principle ; or at 
least, that the former, either by absorbing more Oxygen, or from 
s, change in the quantity of its Carbon, or a new arrangement of its 
constituents, or by a combination of all these causes, passes into, or 
becomes the Coloring principle : however, as there is no positive 
proof of such a connection, we will view them as two distinct sub- 
stances, and point out the peculiar features that distinguish one 
trom the other. 

Tannin, when separated from every other substance, and in a 
pure and dry state, is uncrystalizable, and appears as a brown co- 
lored, brittle and resinous looking matter. 

Coloring-principle, when separated from every other body, is, in 
general, a mass of crystals, and possesses the property of precipi- 
tating all the Metallic Oxydes from their solutions, (of producing 
well defined colors,) which Tannin does not 

The two principles may be separated from each other, when in 
solution, by the addition of Gelatine, which precipitates the Tannin, 
but leaves the Coloring-principle in solution. 

Tannin abounds more or less in almost all vegetable substances 
and Dyestuflfe ; Logwood, Fustic, &c., contain considerable of it ; 
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Catechu 50 per cent, of it; Nut Galls, 26; Shumac, 17; Querci- 
tron, 6 ; or very nearly the above proportions, as a general result. 

According to the analysis of Tannate of Lead, by Berzelius, the 
prime equivalent of Tannin will be 26,928 ; and its constituent 
principles 4.186 of Hydrogen ; 51.160 of Carbon ; 44.654 of Oxy- 
gen— 100. 

Tannate of Lead is composed of 100 Tannin and 62 Oxyde of 
Lead, and the prime equivalent of Tannate of Lead is 40.928. 
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VALONEY. 

Vahney. — ^This article is used as a substitute for, or in the place 
of. Nut Galls, Sbnmac, &c., and possesses properties and produces 
effects nearly allied to these substances. 

It resembles the cups of acorns of the oak, only larger in size, 
and I believe is principally used by hatters ; but being practically 
unacquainted with it, or at least having used but little of it^ I am 
not prepared to say anything fiirther respecting it. 



46 



362 



WELD. 

Weld, or Wbald. — ^This plant is a native of the aouthern counties 
of England : but it is cultivated there, and also in France, Germa- 
ny and othw European states, for the use of the Dyer; also, in the 
United States of America. It grows to the height of two or even 
three feet, in straight stalks or stems, about the thickness of a pipe 
stem ; but the smaller these are the better the article is supposed 
to be. • 

It gives one of the most beautiful as well as the most durable 
Yellows we are acquainted with, on Woolen goods : but it requires 
a great quantity of the plant to produce a deep shade, demanding, 
for a full Yellow, an equal, or even greater weight of the plant 
than there is of the Wool or Cloth. 

The usual way of Dyeing with it, is either to enclose it in a bag^ 
or throw it loose or in bundles, into the kettle, and then sink it un- 
der the Jiqor by a weighted wooden frame : after boiling a oouple 
of hours^ it is withdrawn, and the Wool or Cloth (previously pre- 
pared) is entered and Dyed as usual. A bucket or two of Urinei or 
some Pearlash, is used with the Weld. 

The preparation or Mordant is Alum and Super-Tartrate of Pot- 
.ash, in the proportion of 8 of Alum and 1 of Tartar, to 16 of Wool: 
the boiling, two hours. 

The color it gives with this Mordant always inclines to the Lem- 
on shade, and is of such softness, purity and unmixedness of hue, 
that no other Dyeing material can equal it Its permanence, also, 
is incomparably greater than any other Yellow on Woolen goods. 
These superior qualities still preserve it in use, notwithstanding d^ 
lower price, more abandant coloring-matter, or easier modes of ap- 
plying some other Yellow Dyestuffis^ cause them to be substituted 
for it, whenever practicable. 

The solutions of Tin can be used in the Mordant for Weld Yel- 
low upon Wool, Yam, or Flannels : but for Fulled Cloth, it k ob- 
jectionable, because the solutions of Tin give a predpitaite or co- 
lor that does not enter the body of the Cl^ so well; or, in o^r 
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words, does not ground it so well as when Alum and Tartar alone 
are used. 

On the whole, I see no great advantage to be derived from using' 
the solution of Tin as a base for the Weld color, on any description 
of Woolen goods ; the most natural or appropriate Mordant seems 
to be Alum and Tartar. 

As Weld is only used in such colors as require a very bright and 
permanent Yellow, such as Woaded- Greens, &c. &c., and as the 
Mordant for this is the same as for Yellow, it will be of no use 
here to describe the phenomena presented by other Metallic Salts, 
Jec, upon this Dyestuff. 

Weld ought to be stored in a dry place, and kept free from dirt, 
or the intermixture of other Dy^wares. 



WOAD. 



|F^ad*-nAs this material is of so mueh consequence in the im« 
portent bumneas of Blue Dyeings and forms &e basis of the com* 
poe^on of the Woad-vat, and as the regulation of its fermentation 
comatitates the joiowledge of the Woad-man, and the lack of which 
is the cause of all those difficulties and disasters that sometimes oc- 
cur in conducting this most delicate and inexplicable process of 
Dy^ttg,. it will be necesfi^ry that we should be very particular and 
coraect in our description of the manu&ctuie, qualities, and mode 
of operation of a substance on which so much depends. 

The expensive materials and comphcated nal;ure of Woad-vats : 
the littie we know of this species of fermentation : the practical 
eaq)erienoe and the great skill required in the Dyer, successfully to 
conduct tiiem, all demand that whatever ideas he may imbibe re- 
lating thereto, ought to be true ones, and founded upon a know- 
ledge of these Chy mical changes incident to them, which take place 
only in virtue of the power of certain Laws that govern the action 
of one species of matter upon another species; apportions their 
eombining quantities ; and stamps a character upon the product. 

A knowledge of these Laws or Attractions will convince him 
that the aspects presented by the Woad*vat, are not the prodiio* 
tiMS of mere dianoe, but the effects of determinate and well regu* 



864 • * 

lated action, and it only reqaires to understand the affinities that 
cause, to comprehend the change that will result from, their ope- 
rations ; and these being once known, will dispel all the uncertain- 
ty, and reveal all the mysteries connected with the management of 
this invaluable branch of the Art of Dyeing. 

Knowing then, the need and the importance of diffusing no oth- 
er than correct information relative to so important an article as 
Woad, I shall be careful in what I say about this comparatively 
unknown subject, to base my observations on the facts revealed by 
experience and in accordance with the principles that regulate the 
operations of the Woad-vat ; leaving the fiill development of its 
causes and effects to future investigations, either by myself or others 
who may have greateir facilities and qualifications for such an un- 
dertaking. 

The Plant (Isatis Glastum or Isatis Tinctoria) which, when made 
into a fermented paste or dryed balls, are in this state called Woad, 
is a native plant of England, and has been used as a coloring ma- 
terial (either to Stain the bodies of the savage Britons, or to Dye 
the garments of their more civilized descendants) for two thousand 
years : and the accumulated experience of ages, transmitted from 
father to son, hath given to the artizans of that country a mass of 
practical information regarding its manu&cture and mode of opera- 
tion as those of no other nation possess ; and the English Woad 
Dyers, in consequence of this long continued experience, are the 
safest imd best workmen in the world, as the decided preference 
given to their Woaded Blues in every market on the globe, bears 
overwhelming testimony. 

The Woad Plant is cultivated in the United States, in Great 
Britain, in France, Germany, and other European States, for the 
use of the Dyer, and when the cultivator judges it to be sufficiently 
matured, it is cut and then ground into a sort of pasty mass, which 
is piled in a heap, wben, after a time, heat is generated, and fer- 
mentation commences, with the disengagement of arnrnoniacal gas; 
during the progress of this process, the heap is turned oi* worked 
over, sprinkled with water or with Lime, as the operator thinks 
best, in order to regulate the temperature and accelerate the fer- 
mentation, or retard its too rapid operation ; this treatment is con- 
tinued for two or three weeks, according to the state of the weather 
and other circumstances, and the process is termed Couching. 
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This is the Paste, Couched, or Cask Woad; and differs from the 
Ball or Balled Woad, inasmuch as the latter is merely the ground 
plant made up into balls and then dryed under an open shed, with* 
out haying undergone the process of Couching, as described in the 
manufacture of the Cask, or Paste Woad. 

Previous to using this balled Woad in the Vat, it must be re- 
duced to powder, moistened and piled in a heap, and submitted to 
fermentation, or undergo the process of Couching, in the same 
manner as the Paste- Woad. 

The Process of Couching is the act whereby the separate and dis- 
similar parts of the Plant are converted into a coherent and homo- 
genous substance, possessing very active powers ; and as the opera- 
tion of this material. (now become Woad) is the cause to which we 
must look for all the phenomena presented by the Woad-Vat, it 
may not be amiss for us to inquire into the, nature of the change 
that has taken place, or to endeavor to ascertain in what state the 
.article exists. 

When the recently ground plant is piled together in a heap, and 
the process of Couching has commenced, the operation that is going 
on is precisely the same as that which takes place in a dung-hill, 
when that is suffered to ferment. 

Chymists distinguish only three different species of fermentation 
— the Vinous, or that which converts saccharine matter into Alco- 
hol and Carbonic Acid ; the Acetic, or that which converts S^gar 
or Alcohol into Acetic Acid or Vinegar ; and the Putrefactive, or 
that which separates organic bodies into earthy matters, (which re- 
main,) and into foetid and inflammable gases, which fly off. 

It is for us to determine whether the Process of Couching (and 
the proper fermentation of dung) belongs to any of the above spe- 
cies, or whether it does not rather constituie a fourth species or 
stage of Chymical action, unexamined and undefined by any of the 
Chymical writers, who have described the phenomena of Fermen- 
tation. 

That it is not the Vinous action, is quite clear, for no Alcohol is 
formed, nor any Carbonic Acid given off: that it is not the Acetic, 
is positive, for there is no production of Vinegar, or any other 
Acid : that it is not the Putrefactive process, is certain, .for it neither 
evolves a foetid, nor an inflammable gas, nor leaves an inert^ earthy 
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xaridnum ; bat, on the oontraiy, it exhales a fragrant, exhilarating^ 
tuiflammable Ammoniacal vapor, and the remaining substance is 
remarkable for its energy* 

These fiicts are indubitable evidence that it differs entirely from, 
and belongs not to, any of the above species of fermentation : that 
its products are not similar, nor the substance like unto any of the 
three ; and seeing that it is ferm^itation, it must, of necessity, con- 
stitute a fourth species, whose characters ar^ as well defined, and 
whose features are as distinctly marked, as any of the preceding;, 
and it devolves upon me to show what these are, in order to assign 
it a location and give it a name, in the scale of Fermentation. 

When the Couching Process is proceeding in a regular manner,, 
a great quantity of Ammoniacal gas is evolved from the fermenting 
mass, and all the tendencies of the process are to the production of 
Alkaline properties ; and this continues until the process ceases, 
when the remaining substance (now Woad, still exhaling Ammo- 
nia) retains very energetic qualities, which continually produce 
fresh Alkali. Therefore, I define these energies, from the nature 
of their products, the Alkaline state of Fermentation. 

Such, then, is the nature of the Process of Couching, (and alsa 
of the proper fermentation of dung,) for the products and energies 
at woric, in both cases, are identical. As we shall show in the se- 
quel, that the Alcoholic and Acetic kinds of fermentations, both 
pass into the Alkaline species, before running to putrefaction, this 
circumstance marks out the position which the Alkaline process 
occupies, as the one immediately preceding the Putre&ctive state, 
or that particular act which completes the entire destruction of the 
matter subjected to fermentation. 

And as the Alkaline process approaches so near to the Putrefec- 
tive, (there being but a step between it and destruction,) this shows, 
the great skill and care that is required in the workman, to prevent 
such a catastrophe. Hence, the difficulty experienced in the man- 
agement of Woad Vats is not to be wondered at 

We will now describe the marketable qualities of the Article 
Woad, to enable the Dyer to make a judicious choice of suck spe- 
cimens as are good and safe to work. There are three geaerai ap- 
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pe^uranoes of Caak* Woad, only, that I shall notice : the Brown or 
Foxy J the Dark Colored and Muddy formed Woad ; and the Pine 
Olive-Green Colored and fragrant smelling Woad. 

The beajt Woad is of a Green-Olive Color, interspersed with parts 
of a browner appearance. It is rather tough and adherent than 
otherwise : when a piece of it is gently opened, it strings out into 
fine, silky filaments or fibres, which possess considerable tenacity ; 
it has an agreeable and sweetish ammoniacal odor ; when mixed 
with water it does not dissolve very readily or fall asunder, but has 
a doughy toughness, and requires considerable working to convert 
it into a light, pulpy substance. When so dissolved, its soluble 
portion imparts to water a deep Brown color, inclining to Olive, 
and the liquor has considerable substance or body. 

These are the distinguishing characteristics of a good Woad, and 
show that the Couching has been properly conducted. 

The Brown or Foxy Woad differs in appearance from the pre- 
ceding description, chiefly in color, which is redder, or more deci- 
dedly Brown ; also, it has a stronger and less agreeable odor ; in 
other respects, it answers the description of the greener or more 
olive kind, if the article be good. 

A first rate Foxy or Brown Woad is much strongs than the 
one I have described as the best ; but it is a very dangerous arti- 
cle to work, for it comes on, or springs, in such a rapid manner, 
that a great deal more watchfulness and skill are required in bring- 
ing it to work than any other kind; and moreover, as it bears a 
great quantity of Ware, and as its fermenting powers are so strong, 
it frequently takes plunges of violent fermentation that require 
considerable tact to manage ; therefore, this kind is very unsafe in 
the hands of an inexp^enced workman. But when once fairly 
brought under subjection, it will execute better work than the oth- 
er sort, and on this account^ for my own use, I prefer it 

The great cause of the impetuosity of this Woad is owing to its 
not havii^ been sufficiently fermented in the process of Couching, 
and its red color may probably arise from the plant having been 
too much matured before it was gathered ; or possibly from other 
circumstanoes and causes that I am not acquainted with. 

I have now to eaution you agakot the worst and utterly worth- 
less kind of Woad, of which we too often find specimens in th 
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market ; I refer to a heavy, lifeless, dark mud-like article, whose 
circulation among the D je-houses is known, b j us hearing of diffi- 
culties experienced in working the Woad Vats, all through the 
country : or at least at all those places to which this spuiious arti- 
cle has found its way. 

This substance, in the state of paste, is very mobile, having little 
or no adherence in its parts, nor possessing any tenacity ; it will 
not hold together in the least, but breaks oflF without any filament- 
ary or fibrous appearance ; it is short and earthy, and its odor is 
similar to that of dock mud, fix)m which it can scarcely be distin- 
guished by a superficial observation. 

On being thrown into the hot water in the Vat, it readily fills 
asunder, and needs little or no working with the rakes ; the ap- 
pearance of the liquor formed by it is grey-colored, wavy, glisten- 
ing or shining, as though it was greasy, in facl^ it looks for all the 
world like strong, dirty, soap- water, that has been used for washing 
colored clothes. 

The smell of this liquor is vapid, and very much unlike the fra- 
grant and exhilarating odor of a newly set Vat. 

The mode of its operation is fitful ; sometimes it springs itself 
quickly, at other times it comes reluctantly to work ; but what dis- 
tinguishes it greatly, is, that after working feebly a certain, but 
short time, it suddenly, and without any assignable cause, ceases to 
operate : the Indigo precipitates, the liquor is thin, odorless and 
flat, and no common means have the least effect by way of impart- 
ing energy to the death-like stupor of the materials. 

This is a true case of suspended animation, which has supervened, 
not through the unskillfulness or negligence of the Dyer, but from 
the sheer exhaustion of the little fermenting power that the Woad 
possessed ; and the best, or the worst Dyer in the world, must 
stand acquitted under such circumstances ; for it occurs when the 
Vat is &irly balanced, as regards Ware, and there has been no dis- 
engagement of noxious effluvia^ indicating that it had run into the 
Putrefactive state, or (as Dyers term such a catastrophe) run away ; 
in fact, it is almost impossible for this sort of Woad to exhibit such 
signs, for the greater part of it has already passed through that 
state before it came to the hands of the Dyer, and of course could 
not, a second time, undergo the like destruction. I shall presently 
show this to have been the case. 
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We have shown that the Indigo is still there, but that there is 
not energy enough in the Woad to deoxydize and bring it into so- 
lution. This must come out — ^what's to be done ? Well, we have 
shown that we cannot do anything by the Alkaline fermentation 
of the Woad, for that is at an end. We are, therefore, under the 
necessity of having recourse to another species of fermentation, or 
to some substance having such affinity for Oxygen as to take it 
from the Indigo, and cause that to dissolve in the Alkaline men- 
struum of the Vat 

If we wish to do it by fermentation, (which is the most proper 
method,) we take substances containing much saccharine matter, 
and bring on the Alcoholic process, which deoxydizes the Indigo, 
and by employing Alkali we dissolve it 

Or we can eflFect the same purpose by Sulphuret of Arsenic 
(Orpiment) and Alkali, if there be any needed. Or even by the 
use of Astringent matters, such 9a Shumac, and suffering these to 
Couch in the Vat, and then proceeding us usual, the same object is 
effected. 

All these plans are successful, in the hands of a skillful workman, 
for getting out the Indigo in such cases, and then the contents are 
to be thrown away. 

The cause of the bad effects of this Woad, is, that in the process 
of Coaching, it has suffered too great a degree of heat, and the ma- 
jor part of it had passed into the Putrefactive state, and very little 
fermenting power remained in that which was uncontaminated by 

it 
The Dyer will' therefore be cautious not to purchase or use such 

an article, for it may be attended with very serious loss. 

Various substances have, at different times, been tried as substi- 
tutes for the ^Woad Plant, or for Woad, so called : the most suc- 
cessful have been the germs or sprouts of barley, obtained from the 
malting kilns, and called Malt-comes; also, Shumac. (This latter of 
recent introduction.) 

The best Woad I ever used in my life, I made from the wild In- 
digo plant of the United States, and have no doubt but the cultiva- 
tion of that plant for this purpose, would be an acquisition, as it 
contains a certain quantity of Indigo. 

The good or bad qualities of Woad, depend not so much upon 
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the ooantry that produces it, as upon the care and akOl heekmed 
iqwn its xnann&ctare. And the differenoe, bo& in die mode of 
op^mtion, and in the price of Eng^h and American Woad, k en- 
tirely owing to the latter circumstance, for I can speak &om long 
acquaintance with the two, diat the quality of strength is deeidedly 
iu &Yor of the American plant 

Notwithstanding this advantage, the Englidi Woad lyings twice 
as much money, even in the American market: no v^y &vorable 
specimen this, of the boasted superiority of Ammcan skill and in- 
genuity. This inferiority is not to be attributed to the quality of 
the plant, or from the reason that no infermaticm can be obtained 
of tiie proper method of manufi^tuiing the Woad ; but firom an in- 
oidinate love of gain, and a desire to become suddenly rich, which 
makes them forget that tl^ value of an article is in proportion to 
the time and talent expended upon its manu&cture, and that a re* 
gardlessness of the character of the article, by alighting its n^nu* 
&cture, is the surest way to condemn it with the public, and ensure 
its final expulsion from the market 

We will now turn to the consideration of that operation of Woad, 
which constitutes it so consequential an article in the compo^tion 
of the Blue Vat^ viz. : the Fermentation of Woad in the Blue Vat 

But before I proceed to investigate this most important and least 
known of all the processes of Woolen Dyeing, it will be necessary 
to give a dight outline of Fermentation in general ; of which genua 
the operation of working a Woad Vat is a species. This descrip- 
tion seems requisite to enable the operator to understand the nature 
of the intestine action going*on among the difB^ent materials of lite 
Vat 



ON FERMENTATION IN GENERAL ; AND ITS CAUSE. 

* 

Permentation is a spontaneous effort of the ultimate constituents 
of matter to change their state and enter into fiesh combinations or 
forms ; and this action is independent o^ and distinct fiom, those 
simple affinities that dispose Acids and Alkaties to unite so afi to 
form salts, and does not depend upon antagonist principles mutu- 
ally exerting their forces upon each other, giving birth to inert 
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compoandfl) posseseing no parfciculitr properties ; but it is in the 
abetraet a true combustion, though silently and invisibly perform* 
ed ; it is Nature's method of Analysis, whereby compound and 
heterogeneous bodies are decomposed and resolved into simpler 
forms of maUer : a process that attenuates and disperses substances, 
causing the solid to become liquid, or the liquid to assume the 
gaseous state ; it is that operation which performs^ in the same or* 
der, but in a slower manner, all the agencies of Fire ; first driving 
off the most volatile parts, next attacking the liquids, and convert- 
ing them into gases, it disperses those in like manner; and finally, 
the more solid parts undergoing a similar metamorphosis, are ulti- 
mately dissipated, until nothing is left but the incombustible and 
untractable earths or metallic oxydes. Therefore all the tendencies 
of the Process Fermentation, &om its commencement in the Alco- 
holic stage, to its final cessation in the Putre&ctive, are to what we 
call destruction, or (moi;^ correctly speaking) to the entire separa- 
tion and dispersion of the combustible constituents of the matters 
subjected to its action : and so progressive and effectual is this dis- 
solution, that no calorific influence, however powerful, could have 
accomplished it more certainly ; for it does, when suffered to pass 
through its different stages, produce exactly the same results as 
Destructive Distillation. 

Wherefore, reasoning from a similarity of results, in the two 
cases, I conclude that the passage of what we designate as caloric, 
or heat, into the body of the materials subjected to fermentation, is 
the cause of the effects we perceive, arising from that process ; 
and although the sensible heat of the fermenting body may not^ in 
many instances, exceed the temperature of the human frame, yet 
this is no proof that as great a quantity or degree of heat has not 
passed through the fermenting mass to effect its complete decompo- 
sition, as would have done had it been exposed to the direct action 
of fire, in a retort, by the process of destructive distillation ; — ^be- 
cause the fermenting mass, obtaining its caloric only by its own in- 
testine motion and from' an internal source — and this being carried 
off as fiist as it is generated by the quantity of vapors or gases to 
which it has given elasticity — ^is kept comparatively cool ; while 
the matter subjected to destructive distillation, being supplied with 
its caloric from an external source, and as it continually receives 
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fresh increments of heat in greater quantity than can be carried off 
by the ejected gases, it possesses, in consequence, an elevated tem- 
perature. 

But I maintain that no more heat or caloric has been taken up 
by the matter exposed to destructive diStillation, in order to dissi- 
pate its constituents, than there has been required to disperse in 
like manner, the gaseous products of common fermentation ; for it 
requires only a certain quantity of heat to maintain matter in a cer- 
tain state, (whether solid, liquid, or aeriform) and when that specific 
quantity has passed into it, it admits of no further addition ; — ^in 
other words, the capacity of bodies for Heat is limited by the na- 
ture of their constitution. 

If, then, so great a quantity of Caloric has been required to 
change the form of the fermenting matter, and if it has received 
none from any external source, the question naturally suggests it- 
self, whence came this heat ? or, how did it originate? 

In answering this inquiry, I shall proceed on the data, that the 
Universal presence of Electricity, or the Galvanoid Fluid, is the 
all-pervading, all-surrounding force, quality, or power, that pene- 
trates and envelopes every particle of matter, however, or wherev- 
er situated in the Universe of God ; — ^is an atmosphere or medium 
extending through and beyond all Systems and Worlds, possessing 
an Omnipresence of existence, in which all material Nature is im- 
mersed ; — ^it is that principle for which the several elements of mat- 
ter, having different capacities, assume, by the force of its power, 
different volumes, and by it retain their separate existences ; — ^it is 
that imponderable cause which shines in the Light, warms in the 
Heat, and lives as" the life of all things ; — ^it is the great power of 
God, whereby every change and all motion takes place, from the 
silent action of fermentation, to the terrible convulsions of a vol- 
cano, and from the imperceptible vibrations of an atom to the rev- 
olution of a world upon its axis, or the wheeling of a comet through 
the immensity of space. 

To this inexhaustible source of effects, we are to look for the 
Cause of Fermentation, by understanding that the action of 
this principle upon the several elements of Nature, in causing them 
to assume different forms, shapes or combinations, is sufficient to 
account for all the phenomena presented by that process. 
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The presence of Electricity every where ; — ^the various capacities 
or attractions of bodies for it, and its continual tendencv to an 
equal distribution of its power, or an inclination to find a level or 
equilibriu^n, makes it the ever-active and all-controlling agent in 
the operations of Nature. 

That this imponderable element exists in all bodies, and that its 
greater or less quantity in any particular body, determines the ex- 
istence of that body as a solid, a liquid, or a gas ; and that the sen- 
sation which we call heat, and to which it is customary to attribute 
these effects, is nothing more than a result, or mere sensation, where- 
by we perceive or experience the passage of this element from one 
substance to another, as it resumes that equilibrium, which had 
been disturbed by the unequal affinity of the different species of 
matter for it ; and as this passage is more or less rapid, or in great- 
er or smaller quantity ; so is the degree of Heat, or sensation exci- 
ted, more or less acute or intense ; until finally, when this change 
is effected in large quantities, and with great velocity. Light is 
evolved, or the property of Shining is communicated to bodies 
through which this energy is passing. 

Therefore, Heat and Light have no existence, independent of 
Electrical (or Galvanic) changes ; and they are not matter in any 
of its species or forms ; but simply sensible perceptions, or visible 
manifestations to us of changes taking place in matter, by the op- 
eration of an energetic power ; — they are only effects of a prior and 
greater Cause— -simple results flowing from velocity of motion — 
mere sensations of vibrations amongst ultimate particles. 

And although both Light and Heat can, and do exist, separate- 
ly, distinctly and independently of each other, and one is perceiv- 
ed when the other is not present ; yet* can this seeming anomaly of 
the violent passage of the Electrical power, producing simultane- 
ously both these phenomena, be reconciled, on the idea of the pe- 
culiar nature of some bodies to throw off both, and other bodies 
only to exhibit one of these sensations? 

All the effects which are attributed to Light and Heat could be 
accounted for on this Theory, were this article a dissertation on the 
phenomena of Heat and Light, instead of being an inquiry into the 
Cause of Fermentation; still. the nature of the inquiry has una- 
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▼oidably led to obseryatioiis respecting them, which, though ap- 
parently irrelevant to the aubject^ were yet necessary to illustrate it 
more clearly, and enable me to draw ihe line of distinction be- 
tween Cause and Effect 

I shall now confine myself to a consideration of Electricity, in 
oonnection with Fermentation. 

Seeing, then, that an atmosphere of Electricity surrounds the 
heterogeneous mi^ when first put together for fermentation, and 
that its equilibrium is continually disturbed by the changes going 
on through all nature, it is evident that a discordant mixture (of 
differ^t principles) cannot long remain at rest, but that spontaae- 
ous changes will take plaoe^ in consequence of the difwimilar oa- 
padties of the several substances (of the mixture) for Electricity. 

This change or motion gives rise to the sensatipn Heat; the 
temperature of the massrisee, and the Electric power, or fluid, (or 
whatever else we term it,) combining to saturation with its most sus- 
ceptible parte, carries them off in volatile products ; and as the fer- 
menting substance is continually drawing off the Electricity firom 
external Nature, with which it is in contact, and as every moment 
renders the mass more and more dissimilar in its composition or 
capacity for this power, the rapidity of the motion becomes mcHre 
and more energetic, until, as it passes with increasing velocity 
through ite different stages, the action becomes (in some cases) so 
violent and intense as to set Fire to the mass. 

Hence, the greater difficulty of stopping or retaining the fermen- 
tation, at any desired point, increases with the progress of the ope- 
ration* 

In tenor with the foregoing observation, I consider Electricity as 
the ulterior or exciting Cause to which all the Phenomena of Fer- 
mentation are plainly referable ; as are all the other changes in 
Nature. 

This, then, is my definition of Fermentation and its Cause, and 
I shall next proceed to describe ite several species, or the different 
stages of ite progress. 
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THE DIFFERENT SPECIES OF FERMENTATION; THEIR 
PRODUCTS, AND MODE OF OPERATION. 

We have shown the exciting cause of Fermentation to be Elec- 
tricity ; we have seen, too, that the whole tendency of the process, 
from its commencement to its close, was to decompose and dissipate 
the constituents of the substance exposed to the operation ; that 
in this process towards destruction, it gives rise to d:^erent pro- 
dttots, which, by the distinctness of their characters, serve as crite- 
ria of the several stages of the process, and point out how far the 
operation has advanced towards its final accomplishment 

These steps, or stages, are denominated species c^ Fermentation ; 
but none of them can take place in an incombustible body (for fer- 
mentation being an actual, though invisible combustian ;) its phe* 
nomena can only be exhibited among combustible materials, or in 
such bodies as have the power of taking the gaseous state. 

These states^ or kinds of Fermentation, have been termed, (in 
this Article,) from their distinguishing characteristics^ the Alcohol- 
ic ; the Acid ; the Alkaline ; and the Putre&ctive i^tes of Fer- 
mentation ; — ^and as all vegetable matters are ccMuposed chiefly of 
Carbon, Oxygen and Hydrogen, with ooeasionally (as in such as are 
of an Albuminous character,) Azote, interspersed sometimes (as in 
Woad, Ac.) with foreign mineral substances ; this knowledge of 
the constitution of matters undergoing fermentation, and the chym- 
ical properties of their products, will enable us to comprehend 
what particular principles remain in the fermenting nuuw, at each 
and every stage oi its progress, and what kind have been separa- 
ted from It ; — it also explains the reason why, in some cases, the 
fermentation should conunenee with the firsts and run successively 
through all the succeeding stages, to the final dispersion of all the 
combustible constituents ; or why it should, in other cases, com- 
mence at the second, third, or even the last stage, without haviag 
passed through the preceding ones. 

As the changes produced by fermentation can only be fresh ar- 
rangements of the above-named few principles, the proportions in 
which these exist in the mass will determine what state of fermen* 
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tation shall first commence, (though this is liable to some modifica- 
tion from the state of the atmosphere, and other circamstancea) 

1st For instance ; when the constituents are in the proportions 
of 4 Carbon; S Oxygen; 2 Hydrogen; and 1 Azote, fermenta- 
tion begins in the Alcoholic state. 

2d. When the Oxygen is in excess over the Carbon, or when 
the proportions are, 4 Oxygen ; 3 Carbon ; 2 Hydrogen ; 1 Azote, 
then Alcohol cannot be formed, because the excess of Oxygen acid- 
ifies the product, and gives rise to the Acetic fermentation. 

8d. When the fermenting body contains little Carbon or Oxygen, 
compared with its Hydrogen or Azote ; as, suppose the proportions 
to be reversed, and we have 4 Hydrogen ; 3 Azote ; 2 Carbon ; and 
1 Oxygen ; here the greatest proportion of the c6nstituents being 
such as compose Ammonia, the Alkaline fermentation must, of 
necessity, commence first 

4th. And when the proportions stand, 4 Azote ; 8 Hydrogen; 2 Ox- 
ygen; and 1 Carbon, it is plain that the preponderating principles 
are all of an elastic character, and the least quantity of Electridty 
(or Heat) serves to dissipate them in noxious vapors, characteristic 
of Putre&ction. 

Thus, when the constituents of the compound are put together, 
in the first-named proportions, the effect of the fermentation is tb 
separate, or caiTy off a portion of the Carbon and Oxygen, as Car- 
bonic Acid, which leaves the remainder in the proportions that 
form Alcohol ; but as Alchol does not contain as much Oxygen as 
Acetic Acid, it is evident that a reaction is necessary, or an ab- 
sorption of Oxygen must take place by the Alcohol, before that 
can be converted into acid, or exhibit the Acetic Fermentation. 
Hence, the propriety of uncovering Wine and Cider casks, in mak- 
ing Vinegar. Acetic Acid is little else than oxydized Alcohol. 

And, in the third case, the effect of the Alkaline fermentation is 
to carry off another portion of the Carbon and Oxygen (which are 
constituents in both Alcohol and Acetic Acid,) leaving the Hy- 
drogen and the Azote to enter into combination as Ammonia. 

And, lastly, on the evaporation of the Ammonia, the remaining 
Azote, Hydrogen, Oxygen, and Carbon, (being a surplus of the 
constituents more than was necessary to form all the products of 
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the other three species of feraientation,) now form compounds with 
the phosphorus a^d Sulphur, (if any be present in the fermenting 
aj^ible,) and give rise to phosphoretted, Sulphuretted, and Carbu- 
retted Hydrogen, and other natiseotfS and inflammable gases, that 
chAraoterize the Putrefactive process; which completes the aepara- 
tioa pf all combustible materials from thei subject of fermentation ; 
-i«*he operation is Bit an end, and the disorganization of the sub- 
stance is completed; 

We have seen thdX the Alcoholic, Acid, Alkaline, and Putrefac- 
tive Mnds of Fermentation, under certain circumstances, run, in 
suceieasion, from the first to the last stage, every stage being dis* 
tinctly separated, and known from the other, by phenomena pecu- 
liar to it 

Aiid alth6ugh all fisirm^nfetibtt tends towatdis, and ultimately 
endA' in the Putrefactive process, yet any of the stages of this ope- 
raliibn cati, by proper management, be made to remain in 9^, and 
be pi^esef ved in thdt state which' dSfitinguish^s it as a separate spe- 
ciea, and its further progress arrested. 

But it does not follow that in order to produce any particular spe- 
cies of fermentation, we should go through the other stages that 
precede it; for although they are in some measure connected to- 
getheiv still they are each independent of the oHier ; insomuch as 
the proportions of simple principles in the mass must be various^ 
to give rise to the diflferent kinds of fermentation ; anS the Putre- 
factive state can commence at once, without necessarily passing 
through any of the others ; the Alkaline can also begin without 
the least indication of their ever having been either Acetic or Alco- 
holic fermentation \ — and the Acid or Acetic process can start with- 
out any previous formation of Alcohol. 

So if we begin with the Alcholic fermentation, we can then car- 
ry the operation to its finis, through the' Acetic, Alkaline and Pu- 
trefactive stages ; — ^if we commence with the Acetic, we can pass 
through the Alkaline and the Putrefactive processes ; and by be- 
ginning with the Alkaline, we can continue it through the Putre- 
&ctive. But if the Putrid fermentation commences first, none of 
the other stages can be elicited, for destruction has commenced at 

46 
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once, and all the combustible materials of the mass are separated^ 
one from another, and the whole totally dissipated. 

Thus, when fermentation has arrived at any certain stage, it may 
progress towards its final consummation ; but cannot retrograde in 
its action ; — ^therefore, the Alkaline state may pass forward into the 
Putrefactive, but not back into the Acetic or Alcoholic stages; and 
the Acetic may go through the Alkaline and Putrefective prodess- 
es but can never be brought back again to the Alcoholic species; — 
so the tendencies of every species of fermentation urge it onward, 
until all substances composing its subject have been driven of^ and 
nothing remains except matters incapable of taking the dsriform 

state. 

This general description of Fermentation, its different species 
or stages, and its mode of operation, have been given undeit the 
impression thai it would be serviceable, in enabling us to compre- 
hend more clearly what we are now going to observe, respecting 
the Alkaline Species of Fermentation— or the operation of Woad 
in the Blue Vat 



THE ALKALINE SPECIES OF FEBlrfSNT ATION ; OR 
THE OPERATION OF WOAD IN THE BLUE VAT. 

We havei^hown, in describing tiie Couching or Curing of Woad, 
that it was brought by that process into such a state as to have a 
continual tendency to the production of Anmionia ; or into a sub- 
stance whose fermentation commences in the Alkaline stAge. 

The soluble substances present in Woad are chiefly Mucilagenous 
and Extractive matter, Albumen and a littie saccharine matter ; the 
Albumen furnishes (independent of absorption from the atmos- 
phere) the Azote necessary to the formation of the Ammonia, which 
it creates and evolves during its fermentation. 

The Woad Vat is put together at a temperature of 170 degrees, 
and the ingredients that enter into its composition are Woad, Mad- 
der, Bran, Lime, and Indigo : when in the course of ten or fourteen 
hours, chemical action is perceived to be going on by a change in 
the appearance of the composition, which shows that the operation 
of the ingredients has commenced. 
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It is to ascertain what part each of the above articles perform, 
and what is the nature of Uje operation, that we have now to con- 
sider. 

In the first place, the solution of the Indigo is the object we 
have in view, when we put the Vat together ; therefore, that sub- 
stance is the one to be operated upon by the other ingredients of 
the composition ; and we have shown, in a former part of this work, 
that in order to effect this solution, the Indigo had first to be 
brought into a lower state of oxydation, and then an Alkali must 
be present before it would dissolve in water. 

2d. Thisf fact will convince us that the most important functions 
of the Vat are to absorb Oxygen and produce Alkali; and as 
the proportions of the ultimate constituents qf Woad will be as 
4 Hydrogen, 8 Azote, 2 Carbon, 1 Oxygen, (as in the Alkaline 
stage,) all in a free or uncombined state, and Carbon having 
a stronger affinity for Oxygen than for any other substance; 
Hydrogen and Azote being also inclined to unite, the effects of 
thei|§ compound affinities will be to produc^e, simultaneously, Car- 
bonic Acid and Anmionia ; but as the proportion of Carbon ex- 
ceeds the Oxygen, (in the Woad,) and the Indigo, holding Oxygen 
by a weaker affinity, gives it up to the Carbon, (creating Carbonic 
Add,) the Indigo is deoxydized and will now dissolve in Alkali. 

But, 3d. As the Ammonia and Carbonic Acid thus formed must, 
from their natures, reciprocally neutralize each other, and create a 
<;!5arbonate of Ammonia, and as deoxydized Indigo will not dissolve 
in the solution of a neutral salt, it is evident that we must get rid 
of the Carbonic Acid before we can avail ourselves of the Alkaline 
properties of the Ammonia as a solvent for the Indigo, To effect 
this object, we add slacked Lime, (Ware,) which immediately unites 
to the Carbonic Acid, when both are precipitated as an insoluble 
Carbonate of Lime — ^the Ammonia is liberated — and the Indigo 
dissolves in it. 

4th. Although nothing were put into the Vat except Indigo and 
Woad, it would, in time, assume its functions of deoxydizing and 
dissolving Indigo : yet, in order to expedite and give greater ener- 
gy to the fermentation. Madder and Bran are added ; which, as 
they furnish it with considerable saccharine and ferinaceous matter 
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may be considered as given for the same xeaaon a9 Yeast or Baann 
is added to a solution of Sugar, viz : to staart the fermentation of 
the materials in all their parts at once. In &ct, there is nothing 
like Yeast (or Barm) to raise the fermentation of a Woad Vat, 
and to impart energy to its materials, when the fermentation lags 
from over-working and other causes. 

Therefore, when a Woad Vat is firet put together, in the usual 
manner, the process commences with the Alcoholic fermentation of 
tibe sweet matters in the Madder, Bran and Woad, which deoxy- 
dizes the Indigo, and forms Carbonic Acid ; while at the same time 
the Woad yields Ammonia : but as this Acid and Alkali rapidly 
unite, and form a salt that will not dissolve Indigo, and as at the 
commencement, the quantity of Carbonic Acid formed is greater 
than the Ammonia, a portion of Lime becomes necessary to satu. 
rate the Carbonic Acid, when the Ammonia, becoming freC) dis- 
solves a portion of the Indigo. The process now proceeds as before^ 
when, after awhile, tiie Carbonic Acid again obU^ning the aseend- 
ency, another portion of Lime is required ; more Ammonia is set 
free, aaad some more of the Indigo is dissolved: tiiis alternate |rait^ 
ing for the formation of Carbonic Acid, and serving with Lime^ is 
persevered in^ until the production of Acid and Alkali afe balaboed^ 
and the whole Indigo brought into solution. 

But if, at any of these servings with lime, w« should incatilioud- 
ly give too great a quantity, or before the formation of any &esh 
Carbonic Acid, we throw the Vat back, and arrest the further pro- 
gress of the operation ; in this case we have to give a fresh quanti* 
ty of Madder and Bran, in order to re-commence the fermentation, 
or wait until the native vigor of the Woad again urges on the pro- 
cess. 

And again, if we neglect to serve It with the Lime at the proper 
time, then the Carbonic Acid overpowers the volatile Alkali, and 
if suffered to proceed in this state, the Ajnmoniaoal odor ceases-— 
the Indigo precipitates, and the Vat is in danger. 

But when the process of Setting has been properly conducted^ 
the Vat fairly balanced, and all the Indigo brought into solution, 
then the operation of Dyeing may be commenced. 

Yet furthermoie, as by Dyeing in the Vat, the liquor gets much 
exposed to the, atmosphere, and in consequence, a quantity of oxy- 
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gen is absorbed by the Indigo, wbicli imparts 4t to the Carbon of 
tbe Woad, giving rise to a quantity of Carbonic Acid that requiires 
a portion of Lime for its saturation ; it therefore becomes necessary 
to serve with Lime after every day's Coloring. 

But if, at any time in daily serving the Vat with Lime, we should 
overcharge it, the deoxydation of the Indigo ceases — as the sur- 
charge of Ware prevents the further formation of Carbonic Acid — 
the Ammoniacal smeU becomes more caustic; the liquor looks 
darker colored ; the bottom (or Woad) is blackened with the pre- 
cipitated Indigo, and feels heavier and tougher to rake ; and the 
color it communicates is of a gray and feeble shade ; the Vat is now 
what Dyers term full up with her Ware. 

I^ by repeated surcharges, it has become so tight or hard that it 
will not color, (and if it is carried to the greatest excess,) all the In- 
digo precipitates ; the Ammonia has evaporated ; the s^iell is that 
of new-slacked Lime ; the Alkaline fermentation and the produc- 
tion of Carbonic Acid have ceased; and the bottom is black, solid 
and tough. When a Vat has got into this situation, it is something 
of a job to neutralize the excess of Ome, and raise again the fer- 
mentation. 

Again, on the other hand, if we, by negligence or otherwise, in 
our daily serving of the Vat, leave it short of the necessary quanti- 
ty of Lime required to saturate the daily production of Carbonic 
Acid ; then, as the mischief progresses, the Ammonia is graduidly 
overpowered ; it colors Wool of a pale, sickly, greenish yellow, 
which does not become a distinct Blue by exposure to the air. The 
odor of the Vat is at first soft and sweetish, then vapid and flat ; 
the liquor and the sediment are greenish, or light-colored ; the bot- 
tom is buoyant and loose ; the Vat is in an alarming and critical 
situation, and must be served immediately with Ware, to pitevent 
its passing suddenly into the Putrefactive state of fermentation. 

Such is my explanation regarding the phenomena of a Woad Vat, 
which may be briefly summed up as follows : 

1st That the intention in using Woad, Madder, Bran and Lime 
in a Vat, is to effect the solution of the Indigo in water. 

2d. That the Madder and Bran act as Yeast or Ferment, and ex- 
cite fermentation. 

8d. That the fermentation of Woad is a double operation, pro- 
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ducing Carbonic Acid aad Ammonia, which, uniting, fonn Car- 
bonate of Ammonia ; while, as the Carbonic Acid forms^ the Indi- 
go is deoxydized; 

4th. That the Lime decomposes the Carbonate of Ammoni&^ 
precipitating the Carbonic Acid and leaving the Ammonia free^ 
when the deoxydized Indigo is dissolved by it. 

As thie formation of Carbonic Acid is necessary to the deoxyda- 
tion of the Indigo, and the presence of Ammonia is required for 
its solution, it is indispensable to precipitate the former, in order 
to give freedom to the latter ; hence, the important part that Lime 
performs in effecting this object, constitutes it the nice balancer of 
the Vat, and the great regulator of the Fermentation ; and the ni* 
cety required in proportioning this article to the quantity of Car- 
bonic Acid formed, makes it the most delicate operation in the Art 
of Dyeing : for the principle derangements a Woad Vat is subject- 
ed to, proceeds from an under or over-charge of Lime. 

The quantity of Lime given, must bear such a proportion to the 
quantity of Carbonic Acid formed, that the two substances will 
mutually saturate each other, and form a neutral insoluble precipi- 
tate of Carbonate of Lime, leaving the Ammonia and Indigo in 
solution, which situation constitutes the true working condition of 
the Vat. 

I here finish my attempt to give a correct explanation of the dif- 
ficult and almost inexplicable changes that take place in the Woad 
Vat How far I have succeeded, I now leave to Dyers of the high- 
est scientific attainments to decide. 
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YOUNG FUSTIC. 

Young Fustic^ Venus^ Shumac, or Fustet. — ^This Dyestuff is chief- 
ly used for Scarlet^ to give the yellow tinge peculiar to that color ; 
it is also used for Bu£^ Canes, Melons, Nasturtion, Aurora, &c. 

It is much better for some of these Colors than any other kind of 
Yellow Dyestuff, especially where Cochineal is employed ; in fitct^ 
no other kind of Yellow ought to be employed for Scarlet^ as it 
communicates a much better hue to that Color than anything else 
will do. 

rhave seen very little of this article in the United States ; it 
ought to be imported. 

It is sufficiently durable to be employed for the above purposes, 
but is not adapted for making full Yellows, Oranges, or Colors that 
are very deep, and in which the Yellow prevails very much over 
the Bed part of the Color. 
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ON THE RELATION BETWpJN THE DYESTUFFS AND 

THE CHYMICAL COMPOUNDS. 

Tms subject is of the utoiost importaoce in Dyeing, botli as re- 
gigrds economy in the use of the materials, the results obtained, and 
the effects produced .upon the &brics to iirhich they are applied ; 
l^nd yet it has never been investigated, noted, or even thought 
upon, and we are still in the dark as regards the positive quantaties 
of Co],oring*matter and Mordant necessary to produce the most de* 
fiirable effects : we are still pursuii^ without any regard to propor- 
tions, a business whose economy and execution depend entirely 
npon a knowledge of the quantities in which its materials combine, 
and we are yet performing at random, the pperajtions of an Art 
:ffrhich requires the nic^ diiitinctiona, ii^id demands the gueatest 
xegulijaity , and whose combinations are affected in the proportional 
numbers of a System. 

We have been blundering on &om age to age, without paying 
any attention to so plain a circumstance as the definite combination 
of the Coloring-principle with the Base of the Salt employed as the 
Mordant of the Color. 

We have proceeded by chance, and without seeming to notice 
that on adding any of the Chymical compounds to a decoction of 
any of the Dyestuflfe, we come to a point where all the Coloring- 
matter was precipitated from the liquor, and the addition of any 
more Mordant was useless, and the quantity of Coloring-principle 
in the decoction had united to a certain quantity of the Chymical 
Compound, and could not be made to combine with any more of it. 

We de not seem to have considered that this gross quantity of 
precipitate showed thk net quantities in which the Coloring-matter 
and the Mordant combine to the mutual saturation of each other, 
although the inference ought to have led us to the fact, that the 
Coloring-principle of all Dyestuffs, combines in certain and definite 
proportions wiUi all Salts capable of forming a Precipitate or Lake 
with the Coloring.principle, in as positive and determinate a man- 
ner as the different metals require different proportions of the seve- 
ral Acids for their saturation ; and that there is a Law of Prime 
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the Coloring-principle and the Metallic Salts (or their radicals) 
enter into combination and reciprocally saturate each other ; and 
that this is a decisive and General Law, which regulates the com- 
binations of all kinds of Dyestuflfe, with all kinds of Chymical Com- 
pounds or Morcjiants, ;tnd ,de$t;ermii^ U^ .qui^n|d^y of their Pie^pi- 
tates or Colors. 

Hence, we see how necessary it is that the doctrine of Prime 
Equivalents should be brought into practical operation in the Art 
of Dyeing; for as the Dyestuflfe and the Mordants do naturally 
combine in determinate and definite quantities only, we should, in 
forming Colors, take merely thiat just proportion of each of the con- 
stituents necessary to foxm that d^nite combmation, as any excess 
of either of thorn is a loss in the materials, or an injury to tlie fa- 
bric, or both. 

What < these combining pr<p|)ortipns are, we have yet to aspert^, 
by a series of well oofndacted e;^perimeuts, which will ni^cessarily 
take up too much tinae, and reqiii]!e greater fi^ilities thaa^a hired 
Dyer can possibly afford or command. I have, therefore, to regret 
(through the want of nieans) my inability to furuish a table of these 
proportions, at the present. 

A table or tables of the above character would be of the greatest 
importance to the economy of Dyeing. 
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CHYMICAL COMPOUNDS. 

Mordants or diymical Salts. 

Such of theae substances as I intend to give a description o^ ia 
this work, are the following : 

The Alkalies, — ^Ammonia, Urine, Lime, and Soap. 

The Acids. — Sulphuric, Nitric, Muriatic. 

Salts. — ^Alum, Super-Tartrate of Potash, Murio-Sulphate of Tin, 
Nitro-Muriate of Tin, Sulpho-Muriate of Tin, Sulphate of Tin, Sul- 
phate of Iron, Sulphate of Copper, Sulphate of Indigo, Prussiate 
of Potash, Argol, Crystals of Muriate of Tin, Sub-Carbonate of 
Soda, Tin, Block Tin, Grain Tin, Prussiate of Iron. 

For further particulars respecting these classes of bodies, I ad- 
vise the reader to consult some of the Chymical writers upon ihem, 
as I shall pnly notice such circumstances connected with these 
Compounds, as are immediately connected with the operations of 
Dyeing. 

(See " Table of Chymical Compounds or Salts," at the close of 
this volume.) 
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THE ALKALIES. 

The general characteristics of Alkalies are the following : They 
are the antagonistic principle to Acids ; that is, they destroy or 
rather neutralize acidity, or anything that is sour. They act in a 
very caustic and powerful manner upon Wool or Woolen goods, 
speedily injuring the texture and color, and when a solution of Al- 
kali is very strong and hot, it dissolves Wool and converts it into 
a sort of soap. The" fixed Alkalies, — Soda, Pot, and Pearlash — ^are 
more injurious to Wool than the volatile Alkali, or Ammonia. 

Alkalies also unite with bils and fats, rendering them soluble 
in water, and converting them into Soap. 

They are very soluble in water ; and ought to be used when 
caustic, (or even when considerably saturated with Carbonic Acid,) 
with great circumspection ; especially upon fine Fabrics. 

They are used (in Dyeing operation) chiefly for scouring ; as al- 
terants or heighteners of colors ; or as isolvents for Indigo and oth* 
er intractible materials. Their eflfects upon colors are to brown or 
redden the Yellows, blue up the Reds to Purple, and cause the 
Purples to become Blue. 

The fixed Alkalies are Metallic Oxy des ; and the volatile Alkali 
is composed of Hydrogen and Azote ; they all pass to the negative 
pole of the Qalvanic battery. They area pretty numerous cla6s of 
bodies, but the only ones we have anything to do with (as Dyers) 
are Ammonia, Soda, and Potash, as Alkalies proper; Lime, as an 
Alkaline Earth ; and Urine and Soap, as Alkaline Compounds. 
Their Chymical Compounds, or their relative strength or powers, 
are in the following order : — ^Ammonia, 2.125 ; and Aqueous Am- 
monia (of the specific gravity of 0.875) contains 82^ per cent of 
the above Ammoniacal gas ; Lime, (an Alakaline Earth,) 8.5 ; So- 
da^ 4 ; Potash, 6 ; Urine, uncertain, from the variable quantities of 
Ammonia, Salts, and water, in different specimens. Soaps (the 
Alkaline compounds of &X ;) th^ hard, white Soaps, contain about 
7 per cent, of Soda, the remaining parts fisitty matter and Water ; 
and the soft Soaps contain about 9 per cent of Potash, the remain- 
ing parts Water, &tty matters and neutral Salts. 

3 the Alkalies produce Salts with the different Acids, when 
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they unite together, the above numbers show the quantity of each 
kind of Alkali required to produce the same effect upon an Acid, 
orjthe rate of their combinations with anything else. 

Thus, IJie prime equiralent of Sulphuric Acid being 6, in order 
to neutralize that quantity of Acid, it wiiU require %2S& of Ammo* 
niacal gas ;-*-3.5 of Lime ;-^ <rf Soda ;**-ror 6 of Potash ; and of 
Urine or Soap, the quantity will be in proportion to the amount 
of Alkali contamed in tiiem. 
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AMMOISIA. 

Ammania is an elastic and i^yisible gas, ox aanform fluid; and 
in this state is sometimes called the Yolatile Alkali. It is obCiuaied 
pure by miidng equal weights of Lime and Muiiate Ammonia (Sal 
Ammoniac^) well powdered, and exposing them to a gen;tle h^ in 
.a retort; when^ the Lime combines yith dae Muriatic Acid of 4lie 
Muiiate of AmxKKmia, and liberates the AmmQuiacal gaa, wUch 
is receiyed into a jar over Mercury for esxperimeats, but is cpny^j- 
ed by a tube into water for the use of the mani^&c^ries. In, tiiis 
^tate it is known as Aqueous Ammonia, Water of Ammpuia, or 
^irits of Hartshorn. 

W^i^ absorbs Ammonia (Ammpniaoal Qbb) with goeajb raipiditj^ 
taking ^p about one4hird of its weighty or 460 times its bulk of 
the gas, wbich increases iJie vplume qf the Water one-half, wid 
lowers its fipeciflc gravity &om lOOO to 0.87Si, and it then hplda in 
solution 32i per cent of pure An^monia. The specific gravity of 
Wat€ar of Ammonia Jritnges from 0.875 to 0.^95 ;—- at 0.875 itoon- 
taini^ 32^ per oent of AsanK>?>i^ mdat 0^95 only 1^ per ce»t 

A^nraioniik ftnd its .^ioiistituents, renter iuto the composition of aill 
janimal matters, anid i3 giv^en off from them in a state of Cairbo^^ifce, 
when they are subjsc^i^jed to de&tructiye distillation. It is evolv^ 
firom matters undeigoing the Alkfline Feamentalion. It exiats^in 
stale Urine, and is the sufaBtance to whidi tiutt animal aecre«|on 
owes its msommg properties and its Alkaline qualities. 

It is- employed in themauufaeture of Archil and Cudbear^ and 
is the peculiar odor exhaled from Woad. It is getierated du* 



ring the fermentation of the Woad Vdt, and is the Alkdi l^at 
hddfl die Indigo in solution in it. Its aqueous combination dis<^ 
solves the Oxydes of Zinc, Iron, Copper, and Tin; and even Zinc, 
wheal in the metallic state. Although possessed of more Alkaline 
strength than either Soda, Potash, Lime or Potash Soap, jret it 
doesnot act with such destructive energy upon Wool or Woolen 
Eabrics^ as any of these do ; its elastic or volatile quality carrying 
it off before it has time to spend all its force upon the animal mat- 
ter. Its constituents, also, being such as enter into animal substan* 
ces, may account^ Jn some measure, for its slight action upon 
them. 

It is, therefore, the safest and best AlkaSi' to xx$e £t>T Wodlen 
Fabrics in such processes as require the intervention of any of 
these articles. Its various combinations, as Urine, &e., catty with 
them into the processes of Dyeing, all the mild qualities which ren- 
der the Ammonia itself so safe and ^feetive. Hence arises the su- 
peri(»r strength and soflAess oi suds Wool or Cloth as has been 
scoured'with Urine^ orDyed in the Woad Va^ over such a» have 
been^scoured and dyed) by the employment of wy of the other Al* 
kalinie aitifilair 

Ammonia is employed'fi3ra]l such'purposes in Dyemg as re(|uii^ 
the presence of an Alkaline prindpleiand^ is always the best^ be^ 
cause the attenuation of its substance being the greatest^ it wHI 
consequently produce the finest effect 



SODA. 



One of the fixed Alkalies, formerly called Natron, or the Mine- 
ral Alkali. It is obtained, directly, by burning the ' sea weed Sol- 
sola Soda, the ashes of which form an impure kind made in the 
British Islands that goes by the name of Kelp ; — ^this article does 
not contain more than about 5 to 7 per cent, of real Soda. 

There is another kind made in Spain, called \ arrilla ; this is a 
better article than the Kelp, and is of greater Alkaline strength. 

Impure Soda is found naturally existing in the neighborhood of 
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lakes, in different paxts of A&ica and other qnarters of the world ; 
but the Soda we have about the manufaetories is of a much better 
quality, or rather a purer article, being a Carbonate in the ciystal- 
ized state, and is made by the decomposition of the Sulphate of 
Soda. 

This Salt is soluble in twice its weight of cold water, and in an 
equal weight of boiling water. It consists of 15.8 Carbonic Add ; 
22 Soda ; 62.7 Water of Crystalization==slOO, In a dry atmos- 
phere, its water of crystalization speedily evaporates, and the Salt 
falls into a powder; one pound of the powder is as strong as 
two pounds of the crystals. The Prime equivalent of the dry 
powder is 6.75 ; and when crystalized it is 18. Boiled with quick 
Lime, it is deprived of its Carbonic Acid, and when evaporated 
dry, it is then pure Soda, whose combining proportion with Acids 
is 4. 

Soda, or its Carbonate, does not act in so caustic a manner upon 
Wool as Potash or Lime does ; it should therefore be employed in 
preference to Potash or ite compounds, whenever necessity com- 
pels the use of the fixed Alkalies for scouring and other purpo- 
ses, through a scarcity of Ammonia or Urine. It is next in bene- 
ficial effects to Urine or Ammonia, in the operations of Dyeing, but 
ought not to be substituted for eitheir of them, except in unavoida- 
ble cases. 



POTASH AND PEARLASH. 

These are sometimes called the Vegetable Alkali .to distinguish 
them from Soda, or the Mineral Alkali ; also, Salt of Tartar, &c. ; 
but these names are nearly obsolete, for they only serve to perplex 
the mind and divert it from their true nature. 

Potash is obtained by the burning of wood in the boundless for- 
ests of North America, and also in the North of Europe; the ashes 
are lixivated with water and evaporated in semi-globular iron pots; 
it is then called Potash. To convert this into Pearlash, it is taken 
to a furnace where it is subjected to a regulated heat^ which further 
purifies and refines it 
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But Xi(ather Pearl nor Potash are the Alkali, so called, in a state 
of pimty , they both contain more or less earthy matters and Car- 
bonic Acid ; — ^this crude Alkali is also made by the decomposition 
of the Sulphate of Potash or Sal-enixon of the Aqua Fortis manu- 
rers. 

The common Potash of Commerce is a very caustic substance, as 
every one knows ; it is soluble in water in all proportions, and 
any of these solutions act in a very corrosive manner upon Wool, 
and however cautiously it may be used in scouring and other opera- 
tions, it always leaves Woolen goods harsh and disagreeable in their 
feeling ; the colors are also greatly impaired in beauty by using it 
as a scour for Flannels, and they speedily fade after being subjected 
to its action, in the process of Scouring. By its great solvent pow- 
er, it totally destroys the barb of the Wool, and prevents its Full- 
ing so well as it otherwise would do, and the Cloth will never take 
so high and permanent a steam polish. Its injurious effects upon 
Woolen fabrics are great and many, and the only way to get rid of 
them, is to abjure the use of the article that causes them. 

The great and almost universal use of Potash or Potash Soap, by 
American Woolen Factories, for scouring and other purposes, is 
one of several causes of the inferiority of American Woolen 
Cloths, compared with those of other nations, manufactured fix)m 
the same quality of WooL 

This is a mortifying assertion, but it is a glaring &ct, and shows 
that the workmen in this country either lack a knowledge of its 
nature, or are compelled to use it through the obstinacy and igno- 
rance of their employers. 

There is no operation connected with the Woolen Manufacture 
that requires the use of Potash, except in Dyeing Blue by the Ash 
Yat^ and in this state the quantity of Carbonic Add, generated by 
the fermentation of the Madder and Bran, saturates the Alkali and 
modifies its effects ; nevertheless, even in this mild state, it leaves 
the Wool or Cloth very harsh and brittle, and this kind of a Yat 
ought never to be used but in cases of extreme necessity, and for 
the coarsest description of WooL 

The only thing that induces me to say anything recfpecting this 
article, is the extensive and improper use made of it in the Manu- 
fiu^tories. I therefore caution Dyers not to use it in their processes 
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for Wodien goods ; and matiitiikotaie]^ not to have it u{Km tteir 
prejloiflefl, if they wish to have their goods kind, pliable and soft ; 
and the colors rich and permanent 

I declare it to be an axiom in the Manu&cture of Woolen Gkkxls, 
that Potash cannot come near them, in ever so dilute a solution, 
widiout injuring their textuite and imparing the beauty of and per- 
manence of the Colors, in some degree. 

Potash and Potash Soap are employed through mistaken m)tion8 
of economy ; but avarice always defeats ils own intention ; and 
where manufacturers use most of these articles^ they are most noted 
for making bad and rotten Cloths. 

If you have much of it in your establishment, the greatest econ- 
omy is to throw it on the dimg-hill, or heave it into the river. 



LIME. 



This Alkalirie Earth is not much employed in Woolen Dyeing, 
except for ike Woad Vat, in whose operation it is of the most ViM 
importance. For this use, the best and purest kind only mtist b6 
taken, and it must be in a quick or caustic state (if it be air sra<jke<^ 
it will not do.) It is slacked with water, until it &lls iiito a loose 
attd impalpable powder, and before using in the Vat it is^^ well rid- 
dled or seived, to separate any stones or other foiteign mattersf from 
the powder. In this state it is technically known atotOAg Dyers as 
Ware. 

In this process areal combination between the Lime and the Water 
liakes place, convertiiig the^ former iiitoi a' Hydxater^ and the latt^ 
in passing to die solid state/ parts wiA its latent cdoric (or, th^ 
Galvanism that preserved it a fluid,) which is the origin (^ the s^^- 
sible heat exhibited in slacking Lune. 

The Brown or Magnesia Lime stone will not answer for tihos 
purpose, nor any other kind than the purest and best 

It takes nearly 100 gallons of Water to dissolve 1 lb. of Lime, 
but Sugar greatly increases its solubility, as 2 lb& of Sugar in so- 
lution, take up 1 lb. of Lime. 

The q>eeific gravity of Lime is 2.S, and its prime equivalent 3^6. 
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Prom the little solubility of Lime in Water^itwillbe seen that 
this cannot be the solvent of Indigo in the Woad Vat ; it merely neu- 
tralizes the Carbonic Acid, and the Ammonia is the solvent of the 
Indigo. 



URINE. 



Human Urine, which is the best and the only kind that ought 
to be used for Woolen G(X>ds, is, when fresh voided, acid in its 
properties ; but by standing some time, it runs into the Alkaline 
fermentation and becomes charged with Ammonia, and deposits a 
sediment of earthy and insoluble Salts. 

Urine in this state is the best, and seems the most natural scour- 
ing liquor for fabrics made of animal matter ; it leaves the texture 
of the article in a soft and natural state, and does no injury to the 
Colors : for these reasons it ought always to be employed in those 
processes of Dyeing and Scouring where an Alkali is indispensable, 
in preference to every other article. 

Ammonia, or rather the Aqueous Ammonia, is the only material 
that can be substituted for it, with any prospect of success. 

In scouring Wool for the Woad Vat, Urine or Ammonia are the 
only Alkaline matters that should be employed. 

The following substances enter into the composition of fresh 
Urine : Urea, Phosphates of Lime, Magnesia, Soda, and Ammonia ; 
Phosphoric, Lithic, Rosaic, Benzoic and Carbonic Acids ; Carbonate 
of Lime, Muriates of Soda and Ammonia, Gelatin, Albumen, Resin, 
Sulphur, and Water. Water forms about 900 parts in 1000 of the 
whole solution. 



POTASH SOAP. 

This is so fallacious and detestable an article to use on Woolen 
Goods, that I say no more about, than that it ought to be banished 
in toio from all Woolen Factories. 

50 
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THE ACIDS 

Are a very numerous, interesting, and important class of sub- 
stances : in this work we shall only describe three of them, as the 
ones with which the Woolen Dyer has most to do, viz : the Sul- 
phuric, Nitric and Muriatic. 

Acids are the antagonist principles to Alkalies; that is, they 
neutralize Alkalinity and form Salts by their union with them : 
they combine with the Earths, also ; and these compounds are in 
general soluble, but some of them are not so. They act upon met- 
als, oxydizihg, combining with, and dissolving them, thus bringing 
the Bases of Colors into a tangible form for the Coloring-principle 
to operate upon them. They modify the shades of colors, turning 
the Purples to Beds or Orange, and the Bed to Orange or Yellow, 
and make the Yellows, of a brighter, lighter and more Lemon 
shade. 

Thus we see the primary importance of these substances in the 
Art of Dyeing, and the necessity of their presence in the formation 
of Colors. 

Acids enter into the composition of all the Crystalizable Salts or 
Chemical Compounds or Mordants named in this treatise, and are 
the medium of solubility for the greater part of their radices. They 
have all a sour taste when diluted with water to a certain degree ; 
they combine with water in almost all proportions : some of them 
are extremely grateful and refreshing when used as drinks or with, 
food; while others, in ever so small quantities, act on the living 
body as corrosive and deadly poisons. In a free, or uncombined 
state, they attack vegetable fibre and injure its strength, even when 
much diluted with water. In this respect they operate upon vege- 
table substances, as Alkalies do upon animal matter. 

They do not injure wool much, except they be in considerable 
strength, or aided by a powerful heat, consequently Woolen fabrics 
bear a greater quantity of Acids without injury than they can do 
of Alkali ; but as they seem to combine some with wool, they 
therefore retard its fulling and scouring in a slight degree. 

The relative strength or the quantities of each of the Acids that 
we shall here consider, required to saturate an Alkali, or form com- 
pounds with an earth or a metallic, are as follows : — Sulphuric 
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-Acid (of specific gravity 1,848) is 5; — ^Nitric Acid (specific gravity 
1.500) is 6.75 ; — ^Muriatie Acid (q)eeific gravity 1.200) is 4.60. -^^ 
Thus 5 of Sulphuric Acid, 6.75 of Nitric and 4.60 of Muriatic / 
Acid, each neutralize 2.125 of Ainmoniacal Ghas, or 8.36 of water / 
of Ammonia ; 4 of Soda, and 6 of Potash. — J 



SULPHURIC ACID. 

This Acid, as its name denotes, is a combination of Sulphur and 
Oxygen, and is commonly called Oil of Vitriol. 

It is manufactured by burning Sulphur and about one-eighth its 
weight of Nitrate of Potash in large Leaden Chambers, on the bot- 
tom of which is spread a quantity of Water, which imbibes the 
Acid fumes and constitutes a weak Acid ; this is run oflf into Glass 
or Platina vessels, and evaporated to the specific gravity or strength 
of 1.848, or even heavier ; it is now considered as Concentrated 
Sulphuric Acid, or Oil of Vitriol. 

In this state it has a great attraction for moisture, and should be 
kept carefully covered and corked up : it is a highly corrosive 
substance, speedily destroying all organized bodies, and converting 
animal and vegetable matter into charcoal. It is the only liquid 
that will combine with, and dissolve Indigo, without deoxydizing 
it, and only then when the Acid is in the highest state of concen- 
tration, as the addition of a very little water incapacitates it from 
dissolving that substance. 

It combines very intimately with water, for on mixing thpe two 
liquids, a great condensation of the net volumes of the two is the 
consequence ; and one or the other, or both the liquids must pass 
to a more solid state, as the Electrical equilibrium is disturbed, 
which is manifested by the sensation of heat ; for 4 lbs. of Sulphuric 
Acid, mixed with one pint of Water, raises the temperature of 
both, from 60 to 300. 

Sulphuric Acid combines with Alkalies, Earths and Metals, and 
the Salts thus formed are called Sulphates of the particular base to 
which it is united. 

In combination with the Aluminous or Argilaceous Earths, it is 
known as Alum, or the Sulphate of Alumina, and in union with 
Lime it forms Gypsum, or the Sulphate of Lime (which is insolu- 
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ble :) it exists with Copper in Blue Vitriol, which is a Sulphate of 
Copper; and it forms about one-third the weight of Copperas or 
Sulphate of Iron. 

Oil of Vitriol, or Sulphuric Acid, is used mainly by Woolen Dy- 
ers, for making the Sulphate of Indigo, (or Chymic,) and with Mu* 
riatic Acid as a solvent of Tin, in making the solution of Murio- 
Sulphate of Tin, as a Mordant for Scarlet, Yellow, &c. 



NITRIC ACID. 

This Acid is obtained from Nitre, Salt Petre ; (Nitrate of Pot- 
ash ;) to manufacture it, two parts of Nitrate of Potash and one 
part of Sulphuric Acid are introduced into a proper apparatus, and 
a gentle distillation commenced, which expels the Nitric Acid, leav- 
ing the Sulphuric Acid in combination with the Potash of th^ Salt 
Petre, which residuum is known by the common name of Sal-enix- 
on, and by its chymical name of Sulphate of Potash. 

Nitric Acid, when pure, is clear and limpid, 'and in its most con- 
centrated state has a specific gravity of 1.500 ; in its action upon 
animal substances, it colors them yellow, and finally disorganizes 
and converts them into Oxalic Acid. 

It acts violently upon Indigo, discharging its color and changing 
its nature, leaving it yellow, tough and astringent 

In a diluted state, it is employed as a discharge in Woolen 
Printing ; all the vegetable colors being changed to a Yellow by 
its action. 

A very impure Nitric Acid, of the specific gravity of 1.825, is 
manufactured and sold in the United States, under the name of 
Double Aqua Fortis, or Nitric Acid ; and still more diluted, until 
its specific gravity is no more than 1.170, it is sold as Single Aqua 
Fortis to the manufacturers, for the purpose of dissolving Tin, as a 
Mordant for Scarlet — a purpose that it is no way calculated for. 

The Aqua Fortis of the Woolen Dyer is an Aqua Regia, or a 
Nitro-Muriatic Acid, which is manufactured by a peculiar process^ 

The proper Aqua Fortis of the Woolen Dyer, is not a simple 
mixture of the two Acids, but is as distinct from that, as a simple 
mixture of Alcohol and an Acid is a distinct material from JEther^ 
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But a simple mixture of the two Acids will be far better for the 
Dyer to depend on, than the spurious article going by the name of 
Single or Double Aqua Portis, in the United States. 

I shall give directions regarding the simple mixture of the two 
Acids, when I describe the solutions of Tin ; but as Dyers in this 
•country would receive no benefit (or profit) if they knew how to 
make the real Nitro-Muriatic Acid, or proper Aqua Fortis, I here 
^thhold any information respecting it 

Nitric Acid forms Salts with the Alkalies, Earths, and Metals, 
and exists in all compounds called Nitrates. 

The constituents of Nitric Acid are Azote and Oxygen. 



MURIATIC ACID. 

This is sometimes called Spirits of Salts, which may lead k> mis- 
takes. It can be made from any Salts bearing the name and char- 
acter of a Muriate ; but it is usually manufactured from the Muriate 
of Soda, (or common Salt,) by treating it with Sulphuric Acid, and 
receiving the expelled Muriatic Acid Gas into water, in an arrange- 
ment of vessels called a Wolf's Apparatus. 

In this manner, water will absorb about 480 times its volume of 
this Gas, by which its bulk will be increased nearly one-half, and 
its specific gravity will be found to have risen from 1.000 to 1.210, 
the strength of the pure concentrated Muriatic Acid. 

The usual specific gravity of the Muriatic Acid of Commerce, is 
about 1.160 ; it has a pale straw color and a strong smell, which 
proceeds from the escape of the Muriatic Acid Gas ; therefore, the 
bottles or Carboys containing it should be kept well corked. 

The chief use made of Muriatic Acid by the Woolen Dyer is as 
a solvent for Tin ; it enters into the composition of the Nitro-Mu- 
riate, Muriate and Murio-Sulphate solutions of that metal. 

It holds a greater quantity of Tin in solution than any other 
Acid ; hence the propriety of having a certain portion of it present 
in almost all the solutions of Tin. Its constituents are Chlorine 
-4ind Hydrogen, 
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OHYMICAL SALTS OR MORDANTS. 

This name is giyen to any substance capable of taking the crys- 
taline form, and which is composed of an Acid united to some or 
the Alkaline, Earthy or Metallic Bases. Their variety is almost 
indefinite, being as numerous as it is possible for all the Aci^ to- 
form different combinations, in variable proportions, with all the 
Alkalies, Earths and Metals. 

They are either neutral, sub, or super Salts ; that is, the Acid 
and the Base or Radical, are either in the proportions to mutually 
saturate each other, and form a neutral compound ; or the Base i» 
not fully saturated with the Acid, in which case it is a Sub-Salt ; 
or the Acid prevails over the Base, when it is said to be super-sat- 
urated with it, and is then a Super-Salt. They are distinguished 
as the Alkaline, Earthy or Metallic Salts, according as these respect- 
ive substances form the Base or Radical of the Salt. 

Two or more of them are capable of uniting together, aaad also 
two Bases can unite to one Acid, or two Acids to one Base, form- 
ing compound, triple, &c., Salts. But for particulars respecting 
this class of bodies, you must consult ChymicaJ works, as it belongs 
to that Science to describe it, and not to a work on Dyejng ; i^ it 
is calculated that any one professing to be a Dyer should be so far 
(at least) acquainted with the nature of Chymical subjects as to 
understand enough by the generic terms of that Science, to render 
a minute description of each separate substance unnecessary. 

We shall only notice such of these materials as form Mordants 
or Sadden to Colors in Woolen Dyeing, or are mentioned in con- 
nection with Coloring in our present Work. 



POTASH-SULPHATE OF ALUMINA ; 

OR ALUM. 

This earthy Salt is very extensively employed in Dyeing, .as a 
Base or Mordant for a great many colors. Super-Tartrate of Vetr- 
^h is generally used with it for this purpose, on Woolen Gooda 
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In the process of combining Alum and Tartar with Wool, it has 
been very correctly shown by M. BerthoUet, that the Alum unites 
entirely with the Wool, without any decomposition of the Salt, but 
that the Super-Tartrate of .Potash is deprived of its excess of Acid, 
which unites with the Alum and the Wool, leaving the neutral 
Tartrate of Potash in solution, in the preparation liquor. So that 
a preparation of Alum and Tartar impregnates the Wool with a 
Salt composed of Sulphuric and Tartaric Acids ; Potash and Alu- 
mina. 

After this preparation, it is advisable to wash off the alumed ar- 
ticle, which prevents the bad effects of carrying any uncombined 
Alum into the Dyeing Bath. 

Alum is manufactured in several of the European countries, and 
in the United States. In England, the principal manufacture of it 
is at Whitby, iil Yorkshire, which for purity cannot be excelled. 
It is made fix>m an aluminous schistus, or a clay impregnated with 
Sulphur ; this schistus is first burned in a large pile with wood ; 
then lixiviated with water, and the clear part drawn off into kettles 
or pans and evaporated to a certain strength, when Muriate or 
Sidphate of Potash, or otherwise Potash, is added to it, when it is 
suffered to crystalize. When the crystalization is supposed to be 
complete,, the uncrystalizable liquor is run ofl^ and the solid crys- 
tals are washed with water and re-dissolved in as little water as 
wiU barely dissolve them at a boiling heat. 

This concentrated solution is poured, while hot, into tight casks, 
and suffered to cool and crystalize ; in this state it is usually called 
Hock Alum. 

One pound of Alum is soluble in 12 ounces of boiling water ; 
but it takes 16 lbs. of cold water to dissolve the same quantity. 

The specific gravity of its hot concentrated solution is 1.490 ; at 
60 degrees it is 1.0465, and of the Alum itself 1.700. Its composi- 
tion is, in 100 parts : Sulphuric Acid 34.33 ; Alumina 10.86 ; Pot- 
ash 9.81 ; Water 45. — ^Berzelius. And its Prime Equivalent is 
60.875. 
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SUPER-TARTRATE OP POTASH. 

OR OBSAK OF TABTAR. 

This substance is of very general application in Woolen Dyeing, 
as an auxiliary to the Mordants, but is more especially used along 
with Alum and the solutions of Tin ; it is of great use in softening 
the action of those substances upon woolen fibre, rendering the 
colors more even and permanent, and modifying their shade by the 
peculiar effect of its acid upon them. 

The action of this acidulous salt with the Mordants, results (in 
general) in the decomposition of the Tartar ; its excess of acid 
uniting to the metallic or earthy Salt, leaving the remaining part in 
the state of a neutral Tartrate of Potash. 

Cream of Tartar, the acidulous Tartrate of Potash, or Super-Tar- 
trate of Potash, is obtained by treating Argol or the Crude Super- 
Tartrate of Potash with Clay and Charcoal, and repeated crystali- 
zations. 

Thus purified it is a beautiful white crystal, acid to the taste and 
purgative and cooling to the human system; Dyers sometimes make 
use of it for that purpose. 

Cream of Tartar is of but slight solubility in water, as it takes 
sixty times its weight of cold water to dissolve it, and fifteen times 
its weight of boiling hot water to do it ; but one fifth its weight of 
Borax makes it very soluble : Alum also increases its solubility. 

The specific gravity of the salt is 1.95 ; its composition according 
to Berzelius, is Tartaric acid 70.45 ; Potash 24.8 ; water 4.75 in 
100 parts. Its Prime equivalent is 24, or more correctly 28.825. 



SOLUTIONS OF TIN. 

OBSERVATIONS ON THE MAKING OF. 

In making these solutions, I advise (as a general rule) to have 
the Tin well granulated and of the best quality ; to add this only 
in small portions at a time, so that its dissolution may be eflPected 
in a gentle and proper manner, and with as little disengagement of 
acid gas as possible, and to keep the solution during the dissolution 



401 

of the metal at as low a temperature as is compatible with the 
combination of the Acids and the Tin. These observations apply 
with the greatest force in making the solution of Nitro-Muriate of 
Tin. 



SULPHATE OF TIN. 

Sulphuric Acid at a boiling heat takes up nearly half its weight 
in Tin. Or if an equal quantity in weight of water and Sulphuric 
Acid be mixed together, the mixture rises to 800 degrees of heat, 
and Tin will dissolve in it with considerable facility, but as the heat 
subsides, the action ceases, and^on mixing either of these solutions 
with water, the greater part of the Tin falls down in an oxyde, and 
a portion of the Acid has been decomposed. 

Sulphuric Acid is therefore not proper for the direct solution of 
Tin. 

On filtering either of the above solutions (after the oxyde has 
separated) and then evaporating at a gentle heflft, a small quantity 
of Crystals are obtained, highly charged with acid. 

I make the solution of Sulphate of Tin by taking three parts by 
weight of a concentrated solution of Muriate of Tin and two parts 
of Sulphuric Acid, to which has been added two parts of water, 
mixing these together and applying heat until all the Muriatic Acid 
is expelled. This solution of Sulphate of Tin may be evaporated 
till it becomes almost a semi-solid, and yet it will not Crystalize ; 
in this state its specific gravity is much greater than concentrated 
Sulphuric Acid. 

I have never been able to crystalize it; I consider it in its most 
concentrated state as an uncrystalizable Bi-Sulphate of Per-Oxyde 
of Tin, and to consist of 2 primes Acid ; 1 Tin ; and 2 water : or 
10 Acid ; 7.850 Tin ; 2.250 water. Its prime equivalent 19.60. 

I do not know of any Dyer who is acquainted with this article, 
nor any person who so makes it. 

I find it remarkably effective for some particular purposes. 
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NITRATE OF TIN. 



Nitric Acid in a certain state of dilution and by careful manage- 
ment will make a solution of a specific quantity of Tin, but as this 
is neither fit for the purpose of Dyeing nor uded for such a purpose 
by Dyers, it is useless to describe the tedious method of making it. 



MUEIATE OP TIN. 

Muriatic Acid will dissolve about one-half its weight of Tin, 
which it attacks with considerable activity, disengaging a quantity 
of mixed gases in which Hydrogen may be plainly distinguished. 

To make this, take two parts by weight of Muriatic Acid of spe- 
cific gravity 1.210 ; reduce it by the addition of cold water to 1.170 ; 
then serve it, as directed, with one part of Tin. After this is dis- 
solved, and has got a few days' age, it will have an agreeable and 
fragrant smell, and a sparkling, glistening appearancej which is 
owing to a portion of it having crystalized, and the crystals are 
floating in the solution. 

On evaporating this solution by a gentle heat, the water of the 
solution is driven off, and by cooling, the whole crystalizes, and 
the mass is then called 

CRYSTALS OF TIN, 

Or Crystalized Muriate of Tin, which must be kept in weU stop- 
ped stone jars, to prevent them liquifying, as they are a deliques- 
cent Salt, and attract moisture from the atmosphere, and dissolve 
in it. 



MURIO-SULPHATE OF TIN. 

Take two parts by weight of Muriatic Acid, specific gravity 
1.210, and one part of Sulphuric Acid of 1.848; add an equal 
weight of water to this last, and when it has cooled, (from the heat 
raised by the mixture,) mix the two Acids, and give (gradually) 
one part of Tin, first reducing the mixture of the two Acids to the 
specific gravity of 1.200. 
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This solution also smells fragrant and agreeable ; looks glisten- 
ing and (^jstalizes like the Muriate. This answers well for Yel- 
lows, &c. 



ANOTHER MURIO-SULPHATE, FOR LAC, &c. 

Take five parts Muriatic Add, one part Sulphuric Acid, and one 
part of Tin, (all by weighty) and treat it exactly as described in the 
preceding solution. 



NITRO-MURIATE OF TIN. 

« 

A mixture of these two Acids will dissolve nearly one-half its 
weight of Tin ; but it is very rare that such a saturated solution is 
required, and it is usual always in making this solution, to have 
an excess of Acid. 

Take four parts by weight of Nitric Acid, (specific gravity 1.500,) 
and three parts Muriatic Acid, (specific^ gravity 1.210,) mix these 
together and add wp.ter until the specific gravity descends to 1.140, 
then add one part of Tin. 

This solution ought to show a fine opalous amber-yellow color, 
to be in the greatest perfection for coloring Scarlet shades ; but for 
Yellows, Crimson shades, &c., it will do if it be of a browner Yel- 
low color, and be more highly charged with Tin. 

All these solutions of Tin are better to have a little age before 
using them, especially those where the Muriatic Acid is the princi- 
pal solvent ; the proportional parts named are all by weight 

The slower the Tin dissolves, the more permanent the solution, 
and the brighter the Colors. The solution of Nitro-Muriate of Tin 
5s uncrystalizable. 



SULPHATE OF IRON. 

This is the Pro-Sulphate of Iron, Green Vitriol, or Copperas, 
which is of such general use in Woolen Dyeing as a Sad^cift* or 
Mordant for all colors that have any darkening, or Bronze in their 
composition ; — ^its principal consumption is for Black. 
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This Salt is manufactured from a native Sulphuret of Iron, of 
which there are great quantities in some parts of the United 
States, where it composes the principal part of the rocks of whole 
districts. 

In England, it is made from Iron Pyrites, which are found in 
globular masses in the coal strata ; — ^for making the Copperas, a 
quantity of these Pyrites are piled upon an inclined platform, and 
sprinkled with water, from time to time, and as this drains through 
them, it carries oflf a part of their substance, which has been ren- 
dered soluble by the action of the atmosphere having oxydized 
the Sulphuret and converted it into an Acidulous Sulphate ; these 
drainings are received into large stone cisterns, and pumped from 
thence into leaden pans, where a fire is kept up under them for 
several days, during which time quantities of old Iron have been 
thrown in to saturate the excess of acid, and precipitate any Per- 
sulphate that may have formed. 

When this solution is sufficiently concentrated, it is drawn out 
into stone cisterns, where it cools and crystalizes. 

In this state it has. a light green color, and is the Proto-Sulphate 
of Iron ; but in time, by exposure to the air, it attracts Oxygen, 
and is partially converted into the yellow or red Per-Sulphate; — 
it also, in a dry atmosphere, effloresces and parts with its water of 
crystalization, and is then a dry powder ; and on being dissolved 
again in water, it is found to be composed of the Per-Sulphate and 
the Proto-Sulphate of Iron. 

When Copperas is fresh and green, it is then in the best state. for 
deoxydizing the Indigo in the Copperas Vat of the Cotton Dyer ; 
but when it is older, or has been further oxydized, so as to appear 
brown or yellow, it is then better adapted for Dyeing Black, than 
when fresh and green. 

Green Copperas is very soluble in water ; 12 ounces of boiling 
water dissolve 1 lb. of it, and cold water dissolves half of its 
weight 

The specific gravity of its concentrated solution is 1.754, and of 

the Salt itself 1.850. According to Berzelius, it is composed of 
28.8 of Proto-Oxyde of Iron ;— 28.9 Sulphuric Acid ;— 45 Water, 
in 100 parts. Its prime Equivalent is 21.875. 
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SULPHATE OF OOPPEE. 

This is the Bi-Sulphate of Copper, Eoman Vitriol, or Blue Vit- 
riol. It is of some use in Woolen Dyeing, as a Sadden or Mor- 
dant for some of the dark colors, but its principal consumption is 
as a preparation for Dyeing Black Cloth. 

It is manufactured from the Sulphuret of Copper, which is 
foimd native in several parts of the world ; it is an ore of Copper 
called Copper Pyrites. This Sulphuret is roasted, moistened with 
water, and treated something similar to the Martial Pyrites, in the 
manufacture of Copperas. 

It comports itself in 'blue crystals, which are soluble in three 
times their weight of cold water, and they are composed of 31.88 
parts of Sulphuric Acid ; 82.32 of Oxyde of Copper ; and 36.80 
of Water, in 100. 

Their specific gravity is 2.232, and that of its hot saturated so- 
lution is 1.493, and cold 1.308. Its Prime Equivalent is 31.250. 
The Blue Crystals effloresce in a dry air. 



SULPHATE OF INDIGO. 

t 
This article has been described among the Dyestuflfe ; but for 

ftirther information respecting some peculiar products obtainable 

from it, called by their discover (Dr. Ure) Cerulin and Phenecin, I 

refer you to the notes on Berthol let's Elements of Dyeing. 

These substances are not applicable to Dyeing in their separate 

or isolated state. 



PRUSSIATE OF POTASH. 

Ferro-PruBsiate of Potash, or Deutoferro-Prussiate of Potash, 
contains the coloring-principle of Prussian Blue in combination 
with Potash. 

This article is now so much used in producing the beautiful 
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Blue on Woolen Goods known as the Prussian or Boyal Blue, that 
a description of its Ohymical constitution becomes necessary in a 
treatise on Dyeing materials. 

It is manufactufl&d by the calcination of animal matters with 
Potash ; — ^the lixiviation of the compound, and its subsequent 
crystali^ation. 

The crystals of Prussiate of Potash are of a fine yellow color, 
and have a specific gravity of 1.880 ; they are soluble in about 
three times their own weight of cold water, and in an equal weight 
of water at 212 degrees. 

Its composition proportions are 44.58 Prussic or Ferro-€hyazio 
Acid ; — 40.34 Potash ; 15.18 Water, in 100 parts ; or it consists 
of 1 prime Acid ; — 1 Potash ; — and 2 Water ; which equal Acid 
6.625;— Potash^;— Water 2.250; making its Prime Equivalent 
14.875. 



ARGOL. ' 

Argol, Brown Tartar, or Crude Super-Tartrate of Potash, is de* 
posited upon the sides of casks in which some kinds of Wine are 
kept, carrnng into its crystalization some of the coloring-matter 
of the peculiar kind of Wine from which it was deposited : hence, 
some Argols are more or less colored, according as the Wine trom 
which it had separated was more or less tinctured with the color- 
ing-matter. 

The Wine, after this separation has taken place, is less colored, 
and not so tart to the taste. 

This crude Tartar is employed by Dyers in all common and dark 
colors where a Super-Tartrate of Potash is required as an auxilia- 
ry to the Mordant ; — as it comes at a cheaper rate than the purifi- 
ed and white Cream of Tartar ; which is obtained from this Red 
Tartar or Argol, by precipitating or retaining its Coloring-matter 
with Charcoal, Clay, &c. 

There is no difference in the properties of Crude Super-Tartrate 
of Potash (which is Argol or Red Tartar) and the white Cream of 
Tartar, further than what is occasioned by the nature and quanti- 
ty of coloring-matter it contains. 

These properties and constitutions have been described under 
the heading of " Super-Tartrate of Potash." 
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PEUSSIAN BLUE. 

Or FerrO'Prussiate of Iron. — When any of the stronger Acids 
are added to a solution of Prussiate or Ferro-Prussiate of Potash, 
and the heat be gradually raised, the solution grows turbid, and as 
the temperature increases, the deposit which is forming, attaches 
itself to Woolen fibre, and gives it a greenish blue appearance. 
This is the Proto-Prussiate of Iron, and some Potash which has 
been separated from the Salt of Prussiate of Potash ; — on the ad- 
dition of more Acid, and on bringing the Dyeing liquor to a boil, 
the color becomes more highly oxydized, and of a clear Blue, to 
which Dyers give the name of Koyal Blue ; it is Deuto-Prussiate 
of Iron, and equals in weight about one-third of the Prussiate of 
Potash employed. 

This is the composition of the Dyer's Prussian Blue, when ap- 
plied to Woolen Goods ; from which the nature of the process of 
Dyeing the Royal Blue may be gathered; but the Prussian Blue 
of the Painter, or the article known as Prussian Blue Pigment, is 
a different thing. To make this. Alum and a highly oxydized 
solution of Iron are decomposed by the Prussiate of Potash, and 
the deep-colored precipitate of Prussian Blue is run into molds and 
dried. This is the Trito-Prussiate of Iron, and it cannot be ap- 
plied to Woolen Goods as a Dye. 

The composition of the Dyer's Blue, or the Deuto-ferro-PruB^ 
siate of Iron, is. Acid 6.625 ; — Deutoxyde 7.250 ;— Water 2.260 ; 
and its Prime Equivalent 16.125. • 

The Prussian Blue of the Painters, or the Trito-ferro-Prussiate 
of lion, is Add 6.625 ;— Tritoxyde 10 ;— Water 2.260 ; and its 
Prhne Equivalent 18.875. 

The Proto-ferro-Prussiate of Iron, or the white-colored Preoipi- 
tate which first &lls on adding the Acid to the Prussiate of Potash, 
is composed of Acid 6.625 . — Protoxyde 4.5 ; — Water 1.125 ; — its 

Prime Equivalent 12.250. 

When any strong Acid is added to a boiUng hot solution of the 
Ferro-Prussiate of Potash, a portion of Prussic Acid Ghts is expel- 
led, which is very sensible to the smell, while dyeing the Eoyal 
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Blue ; it also affects the organs of taste ; — ^the lungs are affected ; 
it causes sneezing, and sometimes the Dyer &llssick through its ef- 
fects. Therefore, considerable caution ought to be taken to pre- 
serve the health of the workmen, when engaged on this Color. 

If strong Sulphuric Acid be mixed with powdered Prussian 
Blue, the latter is deprived of its Color; but by absorption of 
moisture, it returns to Blue again. 

Muriatic Acid makes a syrupy solution of it, but the Prussiate 
separates, on the addition of much Water. 



SUB-CAEBONATE OF SODA. 
For this material, see article Soda. 
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TIN. 

To have a pure and first rate metal, is of the utmost importance 
in making the Solutions of Tin. 

This metal is of a bluish white color and shining appearance ; 
and when good crackles with a sharp sound on being bent^ and has 
a peculiar smell ; and it dissolves entirely in Nitro-Muriatic Acid, 
without leaving any dark colored sediment, if it be pure. 

It has a specific gravity of 7.298, and its melting point is 442 
degrees ; its Prime Equivalent is 7.353. 

Tin is distinguished into Common Tin ; Block Tin ; and Grain 
Tin. 

The first is merely Tinned Iron Plates, and is used for the manu- 
facture of Tin- ware ; — the second, or Block Tin, is that kind which 
is used for making kettles or boilers for Dyeing in, &c. ; — the third 
sort, or Grain Tin, is the purest and best, and is the quality that is 
used by the Dyer in making his solutions of Tin for coloring Scar- 
let, &c. 

The Cornish Tin of England is the best, and comes either in In- 
gots, having a crystaline grain, or in small, slender bars. 
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umn oposite each other article. Thus for instance, if we add to 
any solution containing 31.250 parts of Blue Vitriol, 8.5 parts of 
Lime, we shall precipitate the whole Blue Vitriol from the solution, 
because the quantity of Lime given is equivalent or adequate to 
neutralize the Sulphuric Acid in the Blue Vitriol, which Acid and 
Alkaline earth forming an insoluble Salt, fall of course to the bot- 
tom, as does also the oxyde of Copper that constituted the Base of 
the Blue Vitriol. 

Therefore, when we wish to produce definite effects of any kind, 
we must take Equivalent numbers to do it. 
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